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SCORBUTIC BEADING OF THE RIBS 


ALFRED F. HESS, M.D., ann LESTER J. UNGER, M.D. 
NEW YORK 


For many years beading of the ribs has been regarded as a sign 
characteristic of rickets. The “rachitic rosary” is sought for in order 
to establish the diagnosis, and its presence is considered pathognomonic 
of this disorder. In the course of a study of rickets begun about two 
years ago, we became especially interested in this sign, which was found 
to be one of the most valuable in following the course of this disease. 
It was soon appreciated that it varied greatly not only in degree, but 
also in kind, and that in order to make reliable use of this sign several 
factors always must be taken into consideration. As is well known, 
beading may be very slight, or the costochondral junctions may stand 
out, so as to be evident to even the casual observer. The clinical impor- 
tance of this slight degree of beading, found so frequently on careful 
examination, is as yet undetermined. In order to follow the variations 
in the beading, six grades were formulated, which were designated in 
the records by plus minus (+) or plus (+-) signs, + + + represent- 
ing the maximal degree. It may seem that an empirical method of 
this kind is too inexact to furnish reliable clinical data. An experience 
of several hundred cases and more than one thousand examinations, 
has demonstrated, however, that with even moderate experience one 
can obtain surprisingly uniform results by this means. It has almost 
never happened that the physicians of the clinic differed in their 
appraisal of the beading to the extent of more than one degree; in 
other words, one observer might rate the beading at plus minus (+) 
and another at one plus (+), but the difference of opinion was not 
greater. A large number of infants were followed in this way; the 
examinations were made every month by one of us (A. F. H.), and a 
careful record was kept of the beading and other signs generally 
associated with rickets. 

As stated, beading differs not only in degree, but also in character. 
The costochondral junctions as a rule are rounded, smooth, knobby. 
There may be, however, what we have termed “angular beading,” the 
junction taking on a steplike form, as if the abutting ends of the car- 
tilage and of the bone were of unequal size, and not well fitted to each 
other. At necropsy such is found frequently to be the case; the car- 
tilage overtops the bone so that on palpating the joint there is a pre- 
cipitous fall as we run the finger outward from the surface of the 
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cartilage to that of the bone, or a sudden elevation on palpating the 
rib from without inward toward the sternum.’ This angular beading 
is met with more often in infants more than 1 or 1% years of age, 
and in many cases should be regarded as “residual beading,” remaining 
after the rachitic process is no longer active. Cases which show 
residual beading are, therefore, not appropriate to test the value of 
therapeutic agents. In these instances cod liver oil will generally fail 
to diminish the beading, even though it be of rachitic origin. 

In the course of rickets, as is well known, the lower free border of 
the ribs may gradually become everted and project forward. There 
may occur what has been termed “flanging of the ribs.” Flanging also 
takes place usually in the later stages of the disorder, when it shows a 
tendency to become stationary or to recede. This change in the bony 
structure naturally affects the beading, sometimes obliterating it, and 
in other instances causing it to become less evident externally. Where- 
ever this eversion occurs, all attempts at following the course of the 
beading, and the progress of the disorder which gives rise to it, must 
be abandoned, and the case considered unsuitable for further study 
from this viewpoint. 

As observed by many investigators, the beading of the ribs occurs 
most often in the middle tier, especially in the fifth, sixth and seventh 
ribs, and less often in the upper and in the floating ribs. Why such is 
the case is not thoroughly understood. Its explanation is involved in 
an understanding of the pathogenesis of beading. Some have thought 
it due to the fact that these ribs grow most rapidly, and others that 
there is a greater degree of motility in the costochondral junctions at 
this level. A clinical test of the latter hypothesis proved inconclusive. 
In several cases we attempted to immobilize one half of the thorax by 
applying strips of adhesive plaster to the chest from the sternum to 
the spine. These were applied continuously for about two months, but 
did not reduce the rosary. On the other hand, in another group of 
cases the costochondral junctions were subjected to vibration daily, for 
ten minutes, during the same period of time, without having a decided 
effect in either an increase or a diminution of the size of the junctions. 

We do not wish, however, to discuss beading of the ribs from the 
point of view of rickets, but rather to draw attention in some detail 


1. Probably it is this condition which Barlow refers to in his article on 
Scurvy (Cyclopedia of the Diseases of Children, 1890, Philadelphia 2:272) : 
“What had been taken during life for beads proved to be simply the ends of 
the costal cartilages abutting against ribs which were so extremely wasted 
that their anterior ends by no means came into complete apposition with the 
whole of the ends of the costal cartilages. There were no beads at the poste- 
rior surface. It was a wonder that the ribs had not separated from the costal 
cartilages or fractured beyond, they were so exceedingly brittle. There was, 
in fact, nothing but a shell of bone containing a little soft red medulla. On 
the parietal pleura of both sides there were numerous petéchiae corresponding 
with the ribs.” 

















HESS-UNGER—SCORBUTIC BEADING 333 


to a fact which we recently pointed out,? namely, that beading may be 
due to causes other than rickets, and more especially that there is true 
scorbutic beading. 

The difficulty of concluding in a case of scurvy that the beading is 
scorbutic is that possibly complicating rachitic beading may likewise 
be present. We have had exceptional opportunity, however, to see 
cases where this explanation could not well be advanced, where beading 
developed in spite of the fact that infants had been receiving adequate 
amounts of cod liver oil for long periods. In three instances, not only 
marked beading, but enlargement of the epiphyses as well, developed, 
although the babies had been given cod liver oil, three teaspoonfuls 
daily, for a preceding period of four months or more. This treatment 
had been begun when the babies were only 2 or 3 months of age. 
Further proof of the scorbutic character of these lesions was the fact 
that both the beading and the enlarged epiphyses were reduced mark- 
edly in size (Table 1) within six weeks after giving orange juice, three 
teaspoonfulls daily. Table 2 illustrates the fact that where cod liver 
oil has not been taken, rachitic beading may develop in the course of 
scurvy and persist in spite of many months of antiscorbutic treatment. 


TABLE 1.—Scorsutic BEADING 1N Two CAseEs or Scurvy (N. M. ano I. L.) 


This sign developed in spite of a dietary that included cod liver oil, and 
decreased rapidly when orange juice (15 c.c. daily) was added. * 




















Age, Beading Epiphysis Age, Beading Epiphysis Diet 
Months Months 
2 “os ++ 6 -_— _ Cod liver oil (15 gm. 
daily) 
th oe ++ 7 a4 + Orange juice added 
7 ++ ‘ 8 oad + (15 ¢.c. daily) 
9 + + 9 + + 


























* + signifies the least, and +++ the maximum degree of beading. 


Another group of cases significant in this connection is composed 
of infants who have scurvy, and who on receiving an antiscorbutic — 
one tablespoonful of orange juice or two tablespoonfuls of canned 
tomato — lost the beading of the ribs as well as the signs typical of 
scurvy. This also is illustrated in Table 1, and by other cases which 
we have observed. There can be no question of having cured rickets 
instead of scurvy by means of this orange juice and tomato. An 
experience of a year ago with a larger number of infants who were 
found to be suffering from acute or from latent scurvy was striking 
in this regard. The beading, which was of most marked degree, 
me‘ted away under the influence of treatment with canned tomato. 
In passing, it may be suggested that this involvement of the costo- 
chondral junctions is the cause of the thoracic tenderness which is so 
evident when scorbutic infants are grasped by the thorax. 


2. Hess, A. F., and Unger, L. J.: J. A. M. A. 24:217 (Jan.) 1920. 
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Tobler’s * experience in a recent epidemic of scurvy in Vienna is 
illuminating in this particular as it concerns older children, between 
the ages of 2 and 15 years, who are far less subject to rickets. In 
more than 200 cases he noted the development of a rosary almost 
regularly. Tobler was uncertain, however, whether the swellinngs 
should be attributed to scurvy or whether they were entirely of 
rachitic origin. 

In connection with this subject, a case described many years ago 
by Fraenkel * is convincing. A child, 7 years of age, developed acute 
scurvy. The thoracic beading was found clinically and was verified at 
the necropsy ; its true scorbutic character was substantiated by micro- 
scopic examination. This would seem to constitute conclusive evidence 
of scorbutic beading from the pathologic standpoint. 


TABLE 2.—Racuitic Beapinc In A Case or Scurvy (S. A., Acep 15 MontHs) 


Cod liver oil had not been included in the dietary. Beading was not dimin- 
ished by an antiscorbutic, although all the scorbutic signs disappeared. 











Rosary Epiphysis Diet 

1917 
A Rahegtin ns hareASiceneteiaseneas ate + Malt soup 
iced ce eae cated suas aseieaes an Canned tomato, 15-30 c.c. added 
anes iicadsn sede au ccbisewadees 02 + + Canned tomato, 45 c.c. 
iE cktexedaniadinkecoswbekinies a+ —+ 
SE et we Ger ee oe + 
as secactiocisnieie psig oin'ceieplanmeienin coe oe Canned tomato, 120 c.c. 
I cn 4 ais. 5.6-00 be Guwinaedlelee wicics aa aoe 
Ee eer ree eee +++ +++ 

1918 
EE  ciincecepadsdes heave salads +++ +++ 
NS Scccaceebabiad so5e0. suse ane +++ + +k 
SS toc acddeodnnkbakonekes wnedh +++ +++ 








There can be no question that scorbutic beading occurs in animals. 
This change has been noted by many who have produced experimental 
scurvy. It is one of the most vivid and striking phenomena on open- 
ing the thorax of the scorbutic guinea-pig, and is the counterpart of 
what is found in infants. Frequently, it is most marked on the pleural 
aspect, it involves the middle tier of ribs, and is the site of subperiosteal 
hemorrhage. It can even be differentiated into an angular and a round 
variety. Although this alteration at the costochondral junctions has 
been observed frequently, it has, to our knowledge, not been brought 
forward as essentially scorbutic in nature. Some observers have 
passed it by with mere mention, others have termed it “pseudo-rachitic,” 
whereas still others, notably Holst and Froelich,’ although showing 
its value in the study of guinea-pig scurvy, have not attempted to 
correlate it with the symptomatology of human scurvy. These authors 
showed that the microscopic lesions at the costochondral junctions are 
typical of scurvy —the zone of bone disintegration, the framework 


3. Tobler, W.: Ztschr. f. Kinderh. 18:63, 1918. 
4. Fraenkel, E.: Fortschr. a. d. Geb. d. Roentgenstrahlen, Supplement 18, 1908. 
5. Holst, A., and Froelich, J.: Ztschr. f. Hyg. u. Infektionskrankh. 72:1, 1912. 
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marrow, the subperiosteal and medullary hemorrhages, are all present. 
The experience of others, as well as our own, serves merely to bear 
out their conclusions. It may be stated, therefore, that clinical signs 
of beading can be made out distinctly in guinea-pigs during life, that 
it is evident on gross examination after death, and that microscopic 
examination serves to verify its scorbutic nature. The work of Hart 
and Lessing on monkeys is corroborative in this respect ; they described 
enlargement of the costochondral junctions which they term a “rachitic 
rosary,” in spite of the fact that they found on microscopic examina- 
tion lesions typical of scurvy. 

In connection with the subject of beading, the recent work of 
Aschoff and Koch® is of interest. In their pathologic studies on 
scurvy among soldiers they frequently describe beading of the ribs, 
which they attribute to an infraction of the costochondral junctions. 
A convincing account of scorbutic beading is contained in an article 
by Boerich, which describes scurvy in Russian soldiers. He mentions 
the beading of the ribs, especially from the third to the seventh, which 
led, in many cases, to a diagnosis of pleurisy or pneumonia by the army 
surgeon. In adults the phenomenon can hardly be attributed to rickets. 

Beading is as characteristic a sign of infantile scurvy as it is of 
rickets — appearing and disappearing with the other signs and symp- 
toms of the disorder. As mentioned in the article referred to above, 
it occurs also in connection with beriberi, another so-called deficiency 
disease. Andrews‘ reported that among eighteen necropsies made on 
infants dying of beriberi, he encountered three cases with beading of 
the ribs; in a personal communication he has stated that these were 
the only instances of “rickets” which he met with at necropsy in the 
Philippines. We have found that in some instances beading dis- 
appeared on adding 30 c.c. of autolyzed yeast to the diet. It is of 
interest to learn that beading occurs in association with pellagra. 
Weston * makes this observation in his article on pellagra in children, 
and Agostini ® states that “up to 19 years of age, one-fourth of these 
unfortunates show rickets.” It is probable that in mentioning these 
causes of beading we have not exhausted the possibilities from an 
etiologic standpoint. 

It will be remembered, that until Barlow’s writing, scurvy was con- 
fused with rickets, that even Moeller, who was one of the first to sense 
the distinction between the two clinical conditions, considered infantile 
scurvy to be merely “acute rickets.” For many years a lively discus- 
sion followed as to whether the so-called Barlow’s disease was not 


merely a form of rickets. Hirschsprung contended stoutly for this 


6. Aschoff, L., and Koch, W.: Skorbut. Gustav Fischer, Jena, 1919. 
7. Andrews, V. L.: Philippine. J. Sc. 7: Sec. B, 67, 1912. 

8. Weston, W.: Am. J: Dis. Child. 7:124 (Feb.) 1914. 

9. Harris, H. F.: Pellagra, Macmilan Co., New York, 1919. 
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point of view, and many pathologists, for example Nauwerck, regarded 
the scurvy merely as “an episode in the course of rickets.” *° Others 
believed that infantile scurvy developed necessarily on a rachitic basis. 
In England, Cheadle held this view. The fundamental basis for this 
protracted confusion between the two disorders was the fact that 
beading of the ribs was to be found in almost all cases of scurvy, and 
this sign was looked on as characteristic solely of rickets. There could 
be little misinterpretation of the other clinical signs and symptoms — 
the skin hemorrhages, the subperiosteal swelling, the marked tender- 
ness and pain resembled in no respect the signs and symptoms of 
rickets. When we read in the excellent investigation of infantile 
scurvy carried out some years ago by the American Pediatric Society," 
that 152 of the 340 cases analyzed showed symptoms of rickets, the 
question arises as to whether the diagnosis of rickets was not in many 
cases based on the presence of beading. 

It is evident, therefore, that the fact that beading of the ribs may 
be likewise of scorbutic origin has clinical and diagnostic significance. 
Unless we are certain that a baby has received an adequate quantity 
of antiscorbutic food, we are not justified in considering the enlarge- 
ment of the costochondral junctions of rachitic origin. The rosary 
may, indeed, be of twofold nature, as these two nutritional disorders 
may, and frequently do, exist concomitantly. This does not imply, 
however, that “very possibly the same defect in diet which produced 
the one produced the other also,” for we know that a small quantity of 
the fruit juices will prevent scurvy, but not rickets, and, on the other 
hand, that cod liver oil will generally prevent the development of 
rickets, but has no prophylactic value for scurvy. 


CONCLUSIONS 


Beading of the ribs, the so-called rachitic rosary, should not be 
regarded as pathognomonic of rickets. It occurs very frequently in 
connection with infantile scurvy and is one of the typical signs of this 
disorder, developing in the course of the disease, and disappearing 
rapidly with the recession of the other symptoms when an antiscorbutic 
foodstuff is given. This view is borne out by clinical observations on 
man and on animals, as well as by postmortem examinations. 

The rigid conception of this phenomenon as attributable solely to 
rickets led to a confusion of infantile scurvy and rickets in the past, 
and today is responsible for the misinterpretation of many cases of 
latent scurvy. 


10. Schoedel, J., and Nauwerck, C.: Untersuchungen wber die Moeller- 
Barlowsche Krankheit, Gustav Fischer, Jena, 1900. 
11. American Pediatric Society Investigation: Arch. Pediat. 15:481, 1898. 


























WATER RETENTION IN PNEUMONIA* 


HERBERT O. LUSSKY, B.S., M.D. 
AND 
HUGO FRIEDSTEIN, B.S., M.D. 


CHICAGO 


It has been the custom at the Children’s Memorial Hospital to 
keep daily weight records of all children under 2 years of age, if not 
suffering with a contagious disease. Dr. Amberg called our attention 
to the fact that children who keep up their weight or gaining weight 
during a febrile disease, may begin to lose weight with the disappear- 
ance of the fever. In some cases, this happened abruptly, in others 
gradually. A closer survey of the cases showed that the loss was more 
likely to occur in cases of lobar pneumonia. From the years 1914 
to 1919 we were able to collect fifty-two cases of pneumonia suitable 
for our study. In all but one of the twenty-eight cases ending with 
a crisis, there was some loss of weight coincident with the crisis. This 
loss was frequently quite marked. The cases are recorded in Table 1. 
They represent uncomplicated cases. The table gives the age of the 
children, the duration of the disease before their entrance into the 
hospital, and the duration of the fever at the hospital. The loss of 
weight is recorded and the time during which it occurred. Figures 1 
and 2 illustrate these conditions very well. In Figure 1 is recorded a 
loss of one pound; in Figure 2 is recorded a loss of 1 pound and 
2 ounces within two days. The average loss of weight of the uncom- 
plicated cases occurring within twenty-four hours, was 9%; ounces. 
The maximum loss in one day occurred in Case 41—114 pounds; the 
minimum, with the exception of Case 51 which was without loss, 
occurred in Case 2— 6 ounces in two days. 

We were unable to find any relationship between the degree and the 
rapidity of the loss to either the height of the temperature, as registered 
during the stay in the hospital, or to the duration of the fever. Neither 
was there a relationship between the range of the drop in temperature 
and the loss of weight. Unfortunately, in many instances, the data 
about the extent of the lung involvement are not sufficiently explicit ; 
sO we cannot say anything about a possible relationship between the 
amount of exudate and loss of weight. Figure 3 is of special interest. 
The child was brought in the day it was taken sick. On the third day 


*From the Otho S. A. Sprague Memorial Institute Laboratory of the Chil- 
dren’s Memorial Hospital. 
* Read before the Central States Pediatric Society, Oct. 25, 1919. 
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of the disease an increase in weight began, lasting to the crisis on the 
seventh day. At this time, the weight dropped a little (about 4 ounces) 
and remained stationary. With an abrupt increase in weight, an edema 
of the eyelids and feet became manifest. This disappeared as rapidly 
as it had appeared. At the same time, the weight fell markedly. 





Figure 1 





Figure 2 


In Table 2 are recorded twenty-two cases of pneumonia which did 
not end in crisis. Twenty-one of the patients had some complication. 
In five, there was no loss of weight with the gradual defervescence, and 
when there was a loss of weight it never was abrupt, but extended over 
a considerable number of days. 

Case 52 is the only uncomplicated case of lobar pneumonia with 
lysis. It presented a weight curve (Fig. 4) perhaps more in keeping 
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TABLE 1.—Awnatysis or Twenty-Nine Cases oF PNEUMONIA 
| | 
Duration of | Duration of | | Time 
Case Age, Disease Tempera- Definite Complica- Loss of of 
Number | Months before ture in Crisis tion | Weight | Loss of 
Entrance, Hospital, } Weight, 
Days Days Days 
Ounces | 
2 10 ? 2 Yes None | 6 2 
4 7 1 1 Yes None 12 3 
| Pounds | 
9 7 7 8 Yes None 1g | 3 
11 4 4 | 4 Yes None 1 | 3 
15 18 4 12 Yes None Re 7 4 
16 19 12 4 Yes None | 1 2 
17 12 3 4 | Yes None ™ | 3 
19 14 1 3 Yes None 1 3 
2 14 8 3 | Yes None at 4 
21 16 2 4 | Yes None % 2 
26 16 8 1 Yes None 1 1 
27 8 5 as Yes None 2 3 
28 12 14 3 | Yes None 2 3 
29 13 3 3 Yes None 1 3 
32 6 3 3 Yes None % 1 
33 14 a 4 Yes None 1% 2 
37 14 4 6 Yes None 15 2 
38 8 2 6 Yes None 1 1 
40 3 3 3 Yes None | % 1 
41 11 ? 1 Yes None 1% 1 
42 12 3 5 Yes None lly 2 
43 18 3 5 | Yes None 3 2 
45 9 6 5 | Yes None 1 1 
46 14 3 5 Yes None 1 1 
47 5 3 6 Yes None 1 1 
48 ll 4 3 Yes None 1 1 
50 10 3 3 | Yes None 1 1 
51 11 4 3 Yes None 1 2 
| Increase 
52 11 8 8 None None 1 12 
TABLE 2 
Duration of | Duration | | Loss Time of 
Case Age, Disease | of Temper- | Definite Complica- | of Loss 
Number | Months before | aturein Crisis tion | Weight, | of 
Entrance | Hospital | | Pounds Weight 
1 7 5days |§ 8 days No Otitis media | None | 
3 10 4 days | 7 days No Otitis media | None | 
5 12 10 days | 13 days No Enteritis 8% | Gradual 
6 3 7 days | 9 days No Otitis media | 1% Gradual 
7 ll 6 days | 8 days No | None | 1 | Gradual 
8 10 6days § 8 days No Otitis media | 3 | Gradual 
10 16 . ? | 5 days No Otitis media |_| None 
12 6 8 weeks 8 days No | Otitismedia | None | 
13 12 4 days 3 days No | Otitismedia | None | 
14 23 3 days | 7 days No Meningitis | 3 | Gradual 
18 9 3 days | 6 days No Otitis media | 1% Gradual 
22 19 2 days 8 days No ., Otitis media %4 Gradual 
23 8 8 days 6 days No Otitis media 1 Gradual 
24 ll 1 day 7 days No | Otitismedia | 1 Gradual 
25 13 8 days 9 days No Otitis media % Gradual 
30 13 6 days 3 days No Otitis media 1 Gradual 
31 10 3 days 6 days No | Otitis media 1% Gradual 
34 2 4 days 4 days No | Otitis media ls Gradual 
36 14 4days | 4 days No Otitis media | 1 Gradual 
39 12 6 days | 6 days No | Otitis media 1% Gradual 
44 10 8 days | § days No | Empyema | 2% Gradual 
49 18 7 days 4 days No | _ Otitis media | 2 Gradual 
° } | 
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with what one would expect in a febrile disease associated with an 
increased metabolism. Here the drop in weight begins at the height of 
the fever before defervescence begins and proceeds rather uniformly. 

Since the most frequent complication in our cases of pneumonia 
was Otitis media, we were anxious to compare these cases with 
uncomplicated cases of otitis media. We were able to collect the data 
of eleven such cases, the ages of the patients varying from 4 to 13 





Figure 3 





Figure 4 


months. In nine of these cases (only one without paracentesis), the 
fall of the temperature was as abrupt or nearly as abrupt as in the case 
charted in Figure 5. In three of these cases there was a more or less 
marked drop of weight associated with the drop in temperature. In 
one instance, the weight dropped from 17 to 16 pounds and 2 ounces 
(a loss of 14 ounces) ; in another from 16 pounds and 9 ounces to 16 
pounds and 1 ounce (a loss of 8 ounces) within twenty-four hours, and 
in a third case 8 ounces were lost from 13 pounds within two days. In 
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one case there was no loss of weight; in five cases the loss of weight, 
incidental to the drop of temperature, did not amount to more than 3 
ounces. In two of these cases the temperature dropped very consider- 
ably, once from 104 to 98 F., and another time from 104 to 99 F. In 
two cases the temperature dropped more gradually, and in each case 
there was some loss of weight extending over several days, the loss, 
however, not being very marked. 

The number of our observations is rather small; however, they 
indicate that cases of lobar pnuemonia with crisis are more likely to be 
accompanied by a marked loss of weight coincident with or rather 
shortly preceding defervescence. In complicated cases, the weight 
curve dropped from the beginning of the observation with or without 
an acceleration of the drop during defervescence. Uncomplicated cases 


a 





Figure 5 


of otitis media may show a rather abrupt loss of weight with defer- 
vescence, but this seems to be more the exception than the rule. 
Several factors may enter in this abrupt loss of weight in cases of 
pneumonia. It must be taken into consideration that a considerable 
amount of inflammatory exudate exists with this disease. Its rapid 
resolution has been shown to be associated with an increase in the 
amount of urine as well as in the amounts of the excreted chlorids and 
nitrogen, as shown by Cook.' The absorption and excretion of the 
inflammatory exudate or of its products may take part in this loss of 
weight. But this may not tell the whole story. Indeed, the occurrence 
of such abrupt losses of weight in some cases of otitis media shows 
that the resorption of the exudate cannot be the only factor concerned. 
Part, or even most, of this loss of weight may be due to an elimination 


1. Cook, H. W.: Nitrogen Excretion in Pneumonia and Its Relation to 
Resolution, Bull. Johns Hopkins Hosp. 13:307, 1902. 
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of previously retained water. Koeppe,? who observed an increase of 
weight of infants free from nutritional disorders during various febrile 
attacks, attributed this increase to retention of water. 

That there is a marked change in the water economy of the body in 
pneumonia, as in other fevers, has been accepted by various authors. 
For instance, Fischer * states: “Edema is not an uncommon accompani- 
ment of fever. In some fevers it constitutes a symptom so marked that 
it is looked for clinically; in others, the increased amount of water 
held by the patient is clearly indicated by his increase in weight and 
his failure to excrete an amount of water through kidneys, lungs, skin 
and bowel, the equivalent of that ingested. With remission or discon- 
tinuance of the fever there has been noticed by the most careful 
observers an increase in the output of water by all the water excreting 
organs above the amount ingested.” Woodyatt * and his co-workers put 
it thus: “Everyone is familiar with the remarkable emptying out of 
water via the kidneys and skin which may follow the crisis in a case of 
pneumonia. Liters of water may thus be liberated in a few hours, 
giving visible proof of the water retention of the febrile stage.” 

In the case of pneumonia in children we may recall the fact that 
Maver and Schwartz® were able to demonstrate by means of the 
Schade elastometer, the presence of edema of the skin which could not 
be detected by simple palpation. Indeed, changes in the water dis- 
tribution have been made responsible for the fever occurring under 
various conditions. The pediatrician is familiar with that conception, 
particularly through the contributions of Heim and John,® and of 
Peteri.’ Woodyatt and his co-workers have presented this view in a 
recent paper, lending it new support by their experimental evidence. 
The sum and substance of this conception of the mechanism of fever 
is, that water, which is usually at the disposal of the organism for pur- 
poses of heat regulation, becomes not available for this purpose. This 
may occur by removing a certain amount of water from the organism, 
or by binding it within the organism in such a way that it cannot exer- 
cise its heat-dissipating function by evaporation from the body surfaces 


2. Koeppe, H.: Studien zum Mineralstoffwechsel. (1) Wasserretention nach 
Ernaehrungsstoerungen, Jahr. f. Kinderheilk. 73:9, 1911. 

3. Fischer, M.: Edema and Nephritis, 1915, p. 196. 

4. Balcar, Sansum and Woodyatt: Fever and the Water Reserve of the 
Body, Arch. Int. Med. 24:116 (July) 1919. 

5. Maver and Schwartz: Studies in Edema in Pneumonia, Arch. Int. Med. 
17:459 (April) 1916. 

6. Heim and John: Das alimentare Fieber, Ztschr. f. Kinderheilk. 1: 398, 
1911; Die Thermoregulation des gesunden und ernahrungsgestérten Sauglings, 
Jahrb. f. Kinderheilk. 73:266, 1911. 

7. Peteri, I.: Beitrage zum pathologischen Wesen und zur Therapie des 
transitorischen Fiebers bei Neugeborenen, Jahr. f. Kinderheilk. 80:612, 1914. 
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and lungs. In such instances it would be possible to have a water 
retention and still not enough for proper heat regulation. This may 
occur in a disease like pneumonia. With restoration of the water- 
binding power of the tissues to the normal, which may occur more or 
less abruptly, water would be liberated for heat regulatory purposes 
and elimination in urine. In this way, the loss of weight coincident or 
shortly preceding the abrupt fall of temperature, could be explained. 

It must be kept in mind that our data are only such as have been 
obtained in the course of the hospital routine and do not justify us to 
do further than call attention to this very interesting subject. 
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PRENATAL SYPHILIS, WITH A PLEA FOR ITS STUDY 
AND PREVENTION * 


JOHN A. KOLMER, M.D., Dr.P.H., M.Sc. (Hown.) 


Professor of Pathology and Bacteriology in the Graduate School of Medicine 
of the University of Pennsylvania; Head of the Department 
of Pathology in the Dermatological Research 
Laboratories of Philadelphia 


PHILADELPHIA 


Recent events, and particularly the mobilization and demobilization 
of troops, has greatly renewed interest in the venereal diseases and 
aroused considerable concern by reason of their already wide distribu- 
tion in civilian populations and the danger of further dissemination 
under existing conditions. Federal, state and municipal health authori- 
ties are generally aroused to the dangers of the situation, and are taking 
steps calculated to limit the spread of venereal diseases, and especially 
syphilis, and to facilitate their diagnosis and treatment. In this move- 
ment all physicians cannot fail to have an interest, and in choosing a 
subject for this address, I thought the time opportune for bringing 
before you the necessity of deeper clinical and immunologic study of 
prenatal syphilis and a consideration of ways and means for reducing 
the incidence of this disease and thereby reducing infant mortality in 
general, as well as entering into the general movement against the 
menace of syphilis. 

Excellent reviews on the prevalence of syphilis have been published 
recently by Vedder* and by Stokes; statistics indicate quite clearly 
the wide dissemination of this disease. Vedder estimates that from 
10 to 28 per cent. of men from the class of unskilled labor and the 
trades, varying in age from 18 to 40 years, are syphilitic, as well as 
from 2 to 10 per cent. of men of better education. Among “presum- 
ably healthy young women, the percentage of syphilitic infections 
fluctuates between 2 and 20 per cent., depending on age, marital con- 
dition, education and social status. . The infection is rare among 
unmarried girls of good character, but is only too common among 
married women whose virtue is beyond challenge. As among men, 
the proportion of infections increases as we descend in the social 


* Presidential address delivered before the Philadelphia Pediatric Society, 
January, 1919. 

1. Vedder, E. B.: Syphilis and Public Health, Lea & Febiger, Philadelphia 
and New York, 1918. 

2. Stokes, J. H.: The Third White Plague, W. B. Saunders Co., Philadel- 
phia, 1917. 
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scale.” Evidence indicates that syphilis is far more common among 
negroes than among whites, and that it is even more frequent among 
negro women than among negro men; Vedder estimates that the rates 
for the colored race are at least double those for the white race. 

It has been estimated that at least 10 per cent. of all marriages 
involve a syphilitic individual, and when it is remembered that the 
disease may be transmitted to children by either parent, and particu- 
larly the mother, for an indefinite period, the necessity for obstetricians 
and pediatrists keeping constantly in mind the subject of prenatal 
syphilis can scarcely be over-emphasized. Jeans * recently stated that 
at least 75 per cent. of all the offspring in a syphilitic family are 
infected, and 30 per cent. of pregnancies terminate in death at or 
before term. Thirty per cent. of all infants born alive in a syphilitic 
family are believed to die in infancy, which is double the normal rate 
for children in the same class. Only 17 per cent. of all pregnancies in 
syphilitic families result in living nonsyphilitic children that survive 
the period of infancy and probably 30 per cent. of clinically syphilitic 
infants die as a result of syphilis. 

Estimates on the prevalence of congenital or prenatal syphilis have 
been largely based on studies with the Wassermann test ; a number of 
surveys since 1912 have shown positive reactions among from 2 to 
6 per cent. of children as met with in dispensaries and hospitals. 
Studies conducted among backward or mentally deficient and sick chil- 
dren have shown a higher percentage of positive reactions. Very 
probably about 5 per cent. of children encountered in hospital and 
dispensary practice will yield positive Wassermann reactions, and it 
would appear safe to assume an incidence of at least 5 per cent. for 
syphilis in our infant population, in so far as the disease can be 
detected by ordinary means. 

Without entering into a discussion on ways and means for the pre- 
vention of syphilis by the regulation or suppression of vice and educa- 
tion of the individual, my plea is for a closer and deeper clinical and 
immunologic study of prenatal syphilis on the part of obstetricians 
and pediatrists. Very probably most can be done toward checking 
the spread of syphilis, and particularly its transmission to offspring, 
by subjecting prospective and potential parents to clinical, and espe- 
cially immunologic, examinations for syphilis, and affording adequate 
treatment within the means of all, including the poorest of persons, 
seeking medical aid in our dispensaries. 


That prenatal clinics are proving of great value in the conservation 
not only of infant lives, but those of mothers as well, is now generally 


3. Jeans, P. C.: Syphilis and Its Relation to Infant Mortality, Am. J. 
Syphilis 3:114 (Jan.) 1919; also abstr. in J. A. M. A. 71:2101 (Dec. 21) 1918. 
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accepted; I regret that many — probably the majority — of obstetric 
clinics connected with our teaching institutions neglect the unborn 
child, being content to register the prospective mother, calculate the 
probable date of delivery and ascertain the dimensions of the pelvis 
and position of the fetus. I would urge on all such clinics and on all 
practitioners practicing obstetrics, the particular study of prospective 
fathers and mothers for historical, clinical and immunologic evidences 
of syphilis. This, for obvious reasons, may be difficult and indeed 
impossible in private practice, but in dispensaries few women will 
object to an examination of the blood for the Wassermann test if 
properly handled. An effort should also be made to examine the blood 
of the prospective father as well, and while this may not be possible on 
a large scale, it is facilitated by the aid of a social service department. 

It has been stated that a man ceases to be infectious within from 
two to five years after contracting syphilis, depending on the thorough- 
ness of treatment, but that a woman may transmit the disease for an 
indefinite period; this is probably fallacious teaching in so far as the 
infectiousness of men is concerned. Fournier,* for example, in a study 
of 142 men who contracted syphilis prior to marriage and infected 
their wives, found that twenty-eight, or about 20 per cent., were known 
to have been syphilitic for from five and one half to eighteen years. 

Certainly it would appear advisable, at least, to test the blood of 
prospective mothers and fathers for serologic evidences of syphilis, 
and if found positive, provide the means for adequate treatment. In 
this connection I may state that the Wassermann test is not too deli- 
cate, but very probably not delicate enough, and that even with the 
cooperation of a skilled and trustworthy serologist, a certain per- 
centage of ‘syphilitics will escape detection. A negative reaction, there- 
fore, does not exclude syphilis, because the majority of syphilitic 
women are in the latent stages of the disease in which the complement 
fixation test is particularly prone to yield a negative result. The same 
is true of congenital syphilis, to which further reference will be made. 
I believe, therefore, in the employment of as delicate a complement 
fixation technic as is consistent with practical specificity, and that 
this end is best obtained by the use of cholesterolized extracts for 
antigens ; also that an unmistakably positive reaction may be taken as 
evidence of the existence of syphilis and an indication for specific 
treatment. 

Furthermore, I believe that it is proper to regard all children as 
probably syphilitic when born of parents one or both of whom react 
positively to the Wassermann test, even though both child and parents 


4. Fournier, A.: La.Syphilis der honnetes femmes, Bull. d. l’Acad. d méd. 
66:190, 1906. . 
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are clinically free of the disease; congenital syphilis may manifest 
itself in so many different ways that the usual clinical picture carried 
in the minds of the majority of physicians, namely, the child presenting 
the appearance of “the little old man with a cold in the head” and 
blebs on the skin, serves for the clinical diagnosis of but a small 
percentage. As is well known, there may be no discernible lesions and 
symptoms, and all immunologic tests, such as the Wassermann and 
the luetin tests, may be negative because so many prenatal infections 
are with treponemas of attenuated virulence inducing a latent form 
of the disease, which may not spring into renewed activity for several 
years after birth. Inasmuch as all evidence indicates that a persist- 
ently positive Wassermann reaction means the presence of living 
treponemas in the body even in the absence of discernible lesions and 
symptoms, and since the possibility of transmission of these to off- 
spring always exists and particularly from the Wassermann positive 
mother, I believe that the physician does well to regard with suspicion 
the offspring of such parents and even to institute specific treatment 
as a precautionary measure, and especially if such children are mani- 
festly below par in weight and nutrition. 

For the study of the incidence of prenatal or congenital syphilis, 
the Wassermann test alone with the blood of the child is of limited 
value and cannot be relied on to give complete information. As previ- 
ously stated, it is prone to yield an erroneous negative result in latent 
congenital syphilis, although invariably positive in active cases -with 
lesions and symptoms. In my experience, the luetin skin anaphylactic 
test is of particular value in the immunologic diagnosis of congenital 
syphilis and an unmistakably positive reaction may be accepted as 
evidence of syphilis even though the Wassermann test is negative. 
Such studies should start with the parents and embrace at least the 
Wassermann test with the blood of the mother and, if possible, of the 
father, along with judicious inquiries into the previous histories of 
both as concerns syphilis. Children should be subjected not only to 
the Wassermann and luetin tests, but to thorough clinical studies, the 
latter being carried out under best conditions, not by one physician, 
but, if possible, by several specialists working in cooperation, and 
particularly an ophthalmologist, a neurologist and psychiatrist and a 
roentgenologist, inasmuch as syphilis may manifest itself in special 
organs and thereby escape detection by the general practitioner and 
pediatrist. 

While such studies would prove of great value in emphasizing the 
importance of syphilis to the individual and the state, and in relation 
to the important subject of infant mortality, its chief practical object 
would be lost unless a serious attempt were made to afford adequate 
treatment for all syphilitics, rich and poor alike. There appears but 
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one way to reduce the mortality and menace of prenatal syphilis, and 
that is by the treatment of the prospective and potential syphilitic 
parent or parents until the danger of transmission is greatly reduced 
or permanéntly removed. While health officials and moralists are 
very properly endeavoring to combat the disease by the eradication 
and suppression of prostitution and by education of the individual 
to “mold the desire to live in accordance with the laws of nature,” 
the physician may logically assume that systematic treatment is the 
only method for reducing the number of venereal infections, and par- 
ticularly the number of syphilitic infections. Moreover, as stated by 
Vedder, systematic treatment is the only hopeful and available method 
for several reasons; it is the one method on which everyone, whatever 
his or her moral beliefs, can agree, for the morality of the healing of 
the sick is above suspicion, and no one will challenge the morality of 
the attempt to treat all venereal diseases. From the sanitary point of 
view, the treatment of the infected is, perhaps, the most efficacious 
single method that can be applied, because if all infected individuals 
are rendered incapable of transmitting their infection the disease will 
disappear. 


I hope that this brief review of so important a subject as congenital 
syphilis will at least serve to arouse renewed interest on the part of 
all physicians concerned in the prenatal and the postnatal care of 
children as obstetricians and pediatricians; it is the disease that should 
draw both obstetrician and pediatrist into closer professional coopera- 
tion, and constitutes an important reason for enlisting the services of 
the pediatrist in the care of the child before its birth, instead of being 
turned over to him some weeks or months after this event. The 
obstetrician alone, and the prenatal clinic, can do most in lowering the 
high but really unknown percentage of intrauterine deaths of human 
beings who never had a chance for survival, by adequate treatment of 
the unfortunate parents; the pediatrician can aid in this work if he is 
called in time and given an opportunity, and he may do much toward 
lowering infant mortality by bearing in mind the wide dissemination 
of syphilis among persons of marriageable age in both sexes, and the 
imminent danger of transmission to their offspring. 











THE ANTINEURITIC AND GROWTH STIMULATING 
PROPERTIES OF ORANGE JUICE* 
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Orange juice has been so universally regarded as an antiscorbutic, 
that its other possible properties as affecting the well-being of arti- 
ficially fed infants have not received much consideration. This, per- 
haps, is to be expected in view of the fact that the daily giving of 
.orange juice is comparatively recent.'. Orange juice has been widely 
used as a mild cathartic for infants and young children, its potency 
having been assumed. Recently, Gerstenberger ? has pointed out that 
there is no experimental basis for this, and states that, on the contrary, 
orange juice tends to constipate. The diuretic property of orange juice 
has been noted by Gerstenberger,* and again by Hess.* Orange juice 
was the chief constituent of a fruit mixture used by Gladstone ® in 
treating certain cases of marasmus. This mixture, of which he used a 
surprisingly large amount—24 ounces a day—consisted of 2 parts of 
orange and 1 part apple juice with a small amount of water. Accord- 
ing to the author’s report, this was enjoyed by all babies, who soon 
became less restless and irritable, but did not gain in weight until a 
suitable milk modification was given. The good results were attributed 
to the “tonic cleansing effects.on the mucous membranes” and to the 
“diuretic, diaphoretic and general alterative properties” of the mixture. 
Kohlbrugge ® has reported the benefits following the administration 
of orange juice in cholera infantum. ' 

The therapeutic effects of the addition of orange juice to the diets 
of infants suffering from scurvy has been studied by Hess.’ Accord- 


* From. the Department of Pediatrics and the Child Welfare Research Sta- 
tion, State University of Iowa. 

1. Hess, J. H.: Principles and Practice of Infant Feeding, Ed. 2, Phila- 
delphia, 1919, p. 156. Hill, L. W., and Gerstley, J. R.: Clinical Lectures on 
Infant Feeding, Philadelphia, 1917, p. 160. Morse, J. L., and Talbot, F. B.: 
Diseases of Nutrition and Infant Feeding, New York, 1915, p. 233. 

2. Gerstenberger, H. J., and Champion, W. M.: Am. J. Dis. Child. 18:88 
(Aug.) 1919, 

3. Gerstenberger, H. J.: Am. J. M. Sc. 155:253 (Feb.) 1918. 

4. Hess, A. F.: Am. J. Dis. Child, 14:337 (Nov.) 1917. 

5. Gladstone, H. B.: Practitioner, London 97:472 (Nov.) 1916. 

6. Kohlbrugge: Centralbl. f. Bakteriol. 60:223 (Part 1) 1911. 

7. Hess, A. F.: J. A. M. A. 75:1003 (Sept. 18) 1915. Hess, A. F.: Am. J. 
Dis. Child. 12:152 (Aug.) 1916. 
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ing to him, some of the symptoms of infantile scurvy appear to bear a 
close relationship to the deficiency diseases—more particularly beri- 
beri; for besides the usual signs and hemorrhagic symptoms of scurvy, 
he found such others as tachycardia, dilation of the heart and failure 
to gain. When orange juice was given, not only did the usual scurvy 
symptoms disappear, but the children gained in weight and the cardiac 
signs became normal. The omission of the orange juice was followed 
by a period of stationary weight until it was again added to the diet. 
These gains the author attributed to the effect of the antiscorbutic 
material. In the reports, unfortunately, there are not sufficient data 
to determine the caloric value of the food given or to indicate its con- 
tent of growth promoting material. Those children who continued to 
gain in spite of scorbutic symptoms may have been receiving more 
food or food supplying more of the antineuritic vitamin.* Our previ- 
ous work showing the influence on growth of the addition of this 
vitamin to the diet of babies led us to suspect that Hess’ weight gains 
following the addition of orange juice might be owing to the presence 
of antineuritic material in the orange juice, rather than to the anti- 
scorbutic material. 

Hitherto, oranges, and fruits in general, although valuable anti- 
scorbutics, have not been regarded as sources of the antineuritic 
vitamin. The literature contains no mention of them in the treatment 
of beriberi, and with the exception of the banana and the tomato, so 
far as we have been able to find, there have been no experiments indi- 
cating their antineuritic properties. The present state of our informa- 
tion on this point is suggested by the following quotation from Harden 
and Zilva:*® “We have so far not come across a natural product which 
contained both the antiscorbutic and the antineuritic vitamins in quan- 
tities suitable for investigation.” In order to obtain a mixture con- 
taining both vitamins, these investigators added autolyzed yeast to 
orange juice to supply the antineuritic material. 


Since the antineuritic value of oranges had not been determined, it 
seemed pertinent to study them from this standpoint, especially in 
respect to their influence on growth. In our clinic, a series of observa- 
tions were carried out on babies under the same conditions as those 
reported in a previous communication.*? With one exception, the diet 
of the infants was constant throughout the various periods, the intake 
per kilogram being computed both on the theoretical and actual 


8. We shall use the term “antineuritic” vitamin, recognizing the fact that 
this may include more than one substance as suggested by Mitchell, H. H.: 
J. Biol. Chem. 11:399 (Dec.) 1919. 

9. Daniels, A. L., and Byfield, A. H.: Am. J. Dis. Child. 18:546 (Dec.) 1919. 

10. Harden, A., and Zilva, S. S.: Biochem. J. 12:93 (June) 1918. 

11. See Note 9. 
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weights. The milk mixtures were “sterilized” by boiling one minute in 
an open kettle. In all cases these babies had been receiving from the 
first month a daily dose of 15 c.c of orange juice — the customary 
amount given in this clinic. From preliminary studies of the influence 
of orange juice on the growth of rats, it was roughly estimated that 
45 c.c. of orange juice should stimulate growth. Accordingly, this 
amount, properly diluted, and sweetened with a few drops of a sac- 
charin solution, was given, one half in the morning and one half in the 
afternoon, to those infants whose weight had remained stationary for 
a number of days. For some days previous, and during the observa- 
tion periods, both the food and the orange juice were prepared by one 
of us (A. L.D.). 
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Fig. 1—A. H. L. Three separate orange juice additions in a period of 
sixty days gave uniform weight increases. During Period 1, an increase in the 
food produced no corresponding increase in weight. When the usual quantity 
of orange juice (15 c.c.) was given at B, a second increase in food was made. 
The effect of the two food increases was distinctly less than that produced by 
the larger quantity of orange juice. 


It will be noted that in every case when the amount of orange juice 
was increased from 15 c.c. to 45 c.c. per day, there was a marked 
stimulation of growth. When the amount of orange juice was reduced 
to the 15 c.c., the weights again became stationary. “The longest obser- 
vation was in the case of A. H. L. (Fig. 1), three separate orange juice 
periods being included. During period one it was necessary to increase 
the amount of food, owing to the fact that the baby was extremely 
hungry and restless. A food increase of fifty-three calories had no 
apparent influence on the rate of gain. The day after the orange juice 
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was removed, the food was again increased by twenty-three calories. 
This produced only a slight gain (100 gm. in ten days), and was in 
no way comparable to that produced by the orange juice (250 gm. in 
five days). The subsequent addition of orange juice during a period 
of nine days resulted in an increase in weight of 300 gm. A second 
decrease in the amount of orange juice was again followed by a sta- 
tionary weight period. <A third addition of the larger amount of 
orange juice stimulated growth as before. The weight curves of the 
other babies show similar results, and are comparable to those of our 
earlier work in which it was shown that under similar conditions 
growth was stimulated by the addition to the milk formula of the anti- 
neuritic vitamin obtained from the wheat embryo extract. 
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Fig. 2—R. H. and W. H. The addition of 45 cc. of orange juice per 
day produces an average daily weight gain of 40 gm. in the case of R. H.; 
with W. H. the immediate effect of the addition of orange juice during ten 
days is shown. A reduction to 15 c.c. produced a stationary weight. 


Seidell,’? and later, Harden and Zilva * have shown that the anti- 
neuritic vitamin may be removed quantitatively from a substance con- 
taining the two vitamins by adsorption, either with Lloyd’s reagent or 
fuller’s earth, the antiscorbutic material remaining unaffected. Accord- 
ingly, in our work the expressed juice (80 c.c.) of the orange was 
shaken with 15 gm. of kaolin for twenty minutes and filtered. When 
45 c.c. of this filtrate per day were given to the babies there was no 
increase in weight (Figs. 3 and 4). In the following period, however, 


12. Seidell, A.: U. S. Public Health Rep. 31:366, 1916. 
13. See Note 10. 
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when an equal quantity of untreated orange juice was given, there was 
an immediate gain in weight. From these results it appears that the 
growth stimulating factor had been removed by the kaolin. 

That orange juice contains a growth stimulating material is further 
evidenced by the fact that rats fed a purified ration, with orange juice 
as the sole source of the antineutritic vitamin, grew normally, although 
a larger amount (75 c.c. per 100 gm. of ration) was necessary to pro- 
duce the same rate of gain as when our wheat embryo extract was used 
(25 c.c. per hundred grams of ration) (Fig. 5, Group 1). This was 
not due to the antiscorbutic vitamin because other rats receiving orange 
juice which had been boiled for five minutes with an excess of a 2 per 
cent. solution of sodium hydroxid (to destroy the antiscorbutic 
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Fig. 3.—Both curves show the comparative influence of the lesser amount 
of orange juice (15 c.c.), the filtrate of the kaolin treated orange juice (45 c.c.) 
and of the large amount of untreated orange juice (45 c.c.). 


vitamin) grew quite as well as those receiving the untreated orange 
juice (Fig. 5, Group 2). Furthermore, the addition to a purified 
ration of the kaolin residue from the orange juice produced a prompt 
resumption of growth in other animals in which the orange juice filtrate 
had failed to secure growth (Fig. 5, Group 3, Period 2). 

That orange juice contains a considerable quantity of the anti- 
neuritic vitamin was also shown by its effect on polyneuritic pigeons. 
These birds, previously fed polished rice for from twenty-one to 
thirty-seven days, developed typical polyneuritis, manifested by the 
classical symptoms — muscular weakness, retraction of the neck, and 
paralysis of the muscles of deglutition. One of these pigeons, suffer- 
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ing from almost complete paralysis of respiration, was quite restored 
by the next morning, after the subcutaneous and oral administration 
of orange juice on the previous evening. The orange juice, which was 
injected subcutaneously, was made neutral with sodium hydroxid and 
sterilized. 

The difference in the curative effect of the treated and untreated 
orange juice was strikingly brought out in two polyneuritic pigeons. 
One bird, receiving daily 10 c.c. of the untreated juice, recovered in 
twenty-four hours and showed no polyneuritic symptoms thereafter ; 
the other pigeon, which was given each day 10 c.c. of the filtrate from 
the kaolin treated orange juice died after four days. A fourth poly- 
neuritic pigeon became so weak that when placed on its side it could 
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Fig. 4—The curves also illustrate the difference between the effect of the 
removal of the antineuritic vitamin from orange juice. 


not resume the upright position. It was given 10 c.c. of untreated 
orange juice by mouth. The next morning the bird was up and about, 
and apparently quite normal. At the necropsy, the polyneuritic 
pigeons were found to have full crops and dilated hearts. Some peri- 
cardial fluid was present. 

To determine the effect of the filtrate from the kaolin treated orange 
juice, a series of observations were made on both rats and guinea-pigs. 
Rats (Fig. 5, Group 3, Period 2), fed a purified ration to which this 
filtrate previously neutralized was added, made no growth, although 
the amount used was equal to that of the groups fed the untreated and 
alkalinized orange juice. Guinea-pigs in which scurvy had been pro- 
duced by a prolonged diet (sixty days) of oats and 40 c.c. of super- 
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heated milk (100 C. for one hour) per day were cured by the addition 
of 5 c.c. per day of the filtrate of the kaolin treated orange juice. These 
facts lead us to conclude that orange juice shaken with kaolin and 
filtered loses its growth stimulating property, while its antiscorbutic 
potency is not impaired. Our results, here, are in keeping both with 
our observations on babies and with the work of Harden and Zilva. 


DISCUSSION 


The results obtained by the addition of orange juice to or omission 
from the diet of babies were uniform and constant. Under the con- 
ditions maintained, growth, as evidenced by the weight curves, was in 
all cases stimulated when orange juice was given. On the other hand, 
orange juice from which the antineuritic vitamin had been removed 
was without influence. The fact that the changes produced were 
usually apparent within a day made the results more significant. That 





Fig. 5—This shows the effect on the growth of rats of the addition of 
the treated and untreated orange juice to a purified ration otherwise complete 
but lacking the antineuritic vitamin. The ration consisted of 18 per cent. 
casein, 5 per cent. butter, 23 per cent. lard, cornstarch 46.79 per cent., and 
7.03 per cent. of a suitable salt mixture. During Period 1, Group 1, the ration 
contained 55 c.c. of orange juice per hundred grams of ration; during Period 2, 
75 c.c. of orange juice were used. Group 2 was given the alkalinized orange 
juice, 55 c.c. being added to the purified ration during Period 1, and 75 c.c. 
during Period 2. During Period 1, Group 3 was given the purified ration in 
which our wheat embryo extract (25 c.c. per hundred grams) was the sole 
source of the antineuritic vitamin. In Period 2, 75 e.c. of the filtrate from 
the kaolin treated orange juice was added to the purified ration. During 
Period 3, the source of the antineuritic vitamin was the kaolin residue of 
the shaken orange juice. 


other constituents of the orange juice, for example, the carbohydrates, 
apparently played no part in our results is shown in the case of A. H. L. 
Dietary increases, both during and after an orange juice period, were 
without marked effect. Furthermore, the addition of 3 gm. of sugar 
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— dextri-maltose — an amount equivalent to the sugar content of the 
orange juice of the previous period was also without appreciable effect 
(Fig. 1). In certain instances the gains were Jess marked than in 
others, the greatest gains being made in those babies receiving the most 
food based on their theoretical weight. If the caloric intake per kilo- 
gram—that is, kilogram of estimated weight—fell to ninety or there- 
about, there was less stimulation. This is shown in Figure 4. 

Up to the present time studies dealing with the influence of the 
antineuritic vitamin on growth have not shown whether the weight 
increases were due to the stimulation of appetite, and thus an increased 
ingestion of food, or to the direct influence of the antineuritic vitamin 
on metabolism.’* While not attempting to solve this problem, we have 
watched our children with this point in mind. In no case was a loss 
of appetite apparent, the same amount of food being taken during the 
entire experimental period. In animal experiments the conditions are 
quite different ; for in these considerably less than the minimal require- 
ment of the antineuritic vitamin is usually given for a much longer 
time. Under these conditions the appetite is greatly diminished ; when 
the antineuritic vitamin, therefore, is added, the effect on the appetite 
is marked. In our babies’ diet, however, a considerable amount of 
this essential growth constituent was always present, and, therefore, 
the appetite factor did not seem to enter into consideration. Further- 
more, we recall tiie paralyzing influence of the polished rice diet on the 
gastro-intestinal tract of the polyneuritic pigeons and wonder if it is 
not this phenomenon which in’ animal experiments, in part, at least, 
is responsible for the anorexia. In general, it appears that the appetite 
factor plays only a minor role in the stimulating effect of the water 
soluble vitamin on growth, provided a nearly adequate amount is being 
given. 

The question as to whether the antiscorbutic vitamin has growth 
stimulating properties has not been the subject of extensive experi- 
mentation. All authors agree that there is a loss of weight in experi- 
mental scurvy, especially as the manifestations become more distinct. 
There is, however, a corresponding loss of appetite which may be 
responsible for this. To be sure, in the many observations made by 
Hess, a failure to gain in children was usual; and in the early stages 
of the disease, at least, there was no actual loss in weight. Harden 
and Zilva,’* and Drummond ** have reported that rats fed a purified 
ration to which a small amount of orange juice was added as an anti- 
scorbutic made better gains than others similarly fed but without the 


14. Osborne, T. B., and Mendel: J. Biol. Chem. $7:187 (Jan.) 1919. 
15. Harden, A., and Zilva, S. S.: Biochem. J. 12:408 (Dec.) 1918. 
16. Drummond, J. C.: Biochem. J. 13:77 (May) 1919. 
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orange juice. They concluded from their work that the antiscorbutic 
vitamin was essential to the well-being of animals, as manifested by 
the better weight gains of the rats receiving it. This suggests that 
the antiscorbutic vitamin has growth stimulating properties. Our own 
observations on babies, however, fail to bear this out. 

At the present time there is little information regarding the coexist- 
ence and quantitative relationship in foods of the two water soluble 
vitamins—the antineuritic and the antiscorbutic. Orange juice has 
been demonstrated to contain both in appreciable amounts. Similarly, 
Hess ** had found that both are present in the tomato. Other foods 
which have been found to contain both in demonstrable quantities are 
banana,** cabbage,’* potato *° and turnip.*' It is very probable that this 
list will be greately extended by further work. 

The pathologic similarities of beriberi and scurvy have been pointed 
out by a number of workers.** Funk,?* however, believed that foods 
which were specific for scurvy also protected against beriberi, although 
the “beriberi vitamin” was a prophylactic against beriberi only. At 
that time he did not appreciate that both vitamins might be present in 
one and the same food. That certain foods, for example milk, con- 
tain both vitamins, may also explain the fact that some of the symp- 
toms of both diseases are sometimes present in one and the same 
individual, the disease type depending on the greater deficiency of the 
particular food accessory. Thus, similar heart signs and symptoms 
are described in both scurvy and beriberi. It is possible that the heart 
symptoms present in those babies who were suffering from scurvy were 
due, in part, to a lack of the antineuritic vitamin. 


CONCLUSIONS 


1. Orange juice contains a relatively large amount of the anti- 
neuritic vitamin. 


2. The growth stimulating influence of orange juice appears to be 
due to the antineuritic vitamin contained therein. 


17. Hess, A. F., and Unger, L. J.: J. Biol. Chem. 38:293, 1919; Proc. Soc. 
Exper. Biol. & Med. 36:1, 1918. 

18. Sugiura, K., and Benedict, S. R.: J. Biol. Chem. 36:171, 1918. Lewis, 
H. B.: J. Biol. Chem. 11:91, 1919. 

19. McCollum, E. J., and Kennedy, C.: J. Biol. Chem. 24:492, 1916. Cohen, 
B., and Mendel, L. B.: J. Biol. Chem. 35:425, 1918. 

20. McCollum, E. L., and Kennedy, C.: Loc. cit. 

21. Osborne, T. B., and Mendel, L. B.: J. Biol. Chem. 39:29, 1919. 

22. Chicke, H., and Rhodes, M.: Lancet 2:774 (Lec. 7) 1918. Darling, S. T.: 
J. A. M. A. 63:290 (Oct. 10) 1914. 

23. Funk, Casimir: Ergebn. d. Physiol. 13:124, 1913. 
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3. Orange juice from which the antineuritic vitamin is removed 
by adsorption does not stimulate growth. This would seem to indicate 
that the antiscorbutic vitamin lacks growth stimulating properties. 

4. The “pathological affinities” of beriberi and of scurvy may pos- 
sibly be explained by the fact that the antineuritic content of the com- 
monly used antiscorbutics has not been considered.** 


24. After this manuscript had been submitted for publication, we found the 
preliminary note of Mendel and Osborne (Proc. Soc. Exper. Biol. & Med. 
17:46 [Nov. 19] 1919) stating that they were studying the antineuritic con- 
tent of fruits and had also observed that orange juice contained this growth 
stimulating material. 











FLUID INJECTIONS IN DEHYDRATED INFANTS* 


STAFFORD McLEAN anp CHARLES A. LANG, M.D. 


NEW YORK 


During the summer of 1918 we made an effort to secure some 
exact clinical data on the effects of introduction of fluids in the case 
of dehydrated infants. This work was started with the idea of using 
only the peritoneal route as described by Blackfan.* Preliminary to 
the introduction of his method into routine use, we made a number 
of intraperitoneal injections in a series of six rabbits. Sixty c.c. of 
6 per cent. dextrose solution was used in one group of three rabbits 
and 60 c.c. of 4 per cent. sodium bicarbonate solution was used in 
another group of three rabbits. Careful records were kept of the 
animals after treatment, as to temperature, activity, appetite, etc. In 
three rabbits we used a solution of 6 per cent. dextrose combined with 
4 per cent. sodium bicarbonate. The six animals received forty injec- 
tions in all. There was one death. This animal died after the third 
injection of 60 c.c. of a 4 per cent. bicarbonate solution. The necropsy 
findings were as follows: 25 c.c. of a chocolate colored fluid was found 
in the peritoneal cavity which showed microscopically a few gram- 
positive organisms. The culture was sterile. There was no peritonitis 
and no puncture of the intestines was discovered. The rabbits were 
caged in a very small room, the weather was very hot with high 
humidity so that factors other than the abdominal condition may have 
been the cause of death. 


It was our feeling after the experiments with the rabbits that 
similar injections could be given to infants without causing either 
injury or discomfort. We prepared to give most of our dehydrated 
infants fluids by the intraperitoneal route, but in many cases this was 
not done for reasons having no relation to this study. 


A special chart was kept in each ward where the fluids were admin- 
istered (Fig. 1). In conjunction with the ordinary ward records data 
relating to the immediate effects of fluids injected were also recorded ; 
these included weight taken before injection and twenty-four hours 
later and records of pulse, temperature and respiration one half hour 
before and one hour after treatment. The resident physician observed 
the child before and after treatment and recorded the effects. 


*From the Babies’ Hospital. 


1. Blackfan and Macy: The Intraperitoneal Injection of Saline Solution, 
Am. J. Dis. Child. 15:19, 1918. 
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Only infants showing signs of dehydration were given treatment. 
Seventy-six infants received 269 injections of fluid. Of these, 155 
were hypodermoclyses ; ninety-two were intraperitoneal injections, and 
twenty-two were sinus injections. The mortality in these seventy-six 
cases was 56.5 per cent. 

The amount of the clyses varied between 90 and 150 c.c., depending 
on the size and condition of the child. Ina few cases 1/1,000 to 1/500 
grain of atropin was used in the clysis solution. On one occasion, 
120 c.c. of a 6 per cent. dextrose solution was used. The intraperitoneal 
injection fluids were of various formulas, and no attempt is made here 
to demonstrate different results from different solutions. The amounts 
varied between 150 and 240 c.c. 

The following solutions were used: 6 per cent. dextrose in physi- 
ologic sodium chlorid solution; 6 per cent. dextrose in distilled water ; 
physiologic sodium chlorid solution; 2 per cent. sodium bicarbonate 
with 2 per cent. dextrose solution; 1 per cent. sodium bicarbonate with 
1 per cent. dextrose solution. 
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We have not had any bad results from the intraperitoneal injec- 
tions, although we have noted discomfort in a few cases. 

The clinical diagnoses made in these cases were as follows: Acute 
ileocolitis, ten cases; acute intestinal intoxication, twenty-six cases ; 
marasmus, eight cases; bronchopneumonia, two cases; feeding cases, 
fourteen cases; gastro-enteritis, six cases; rumination, pyelitis, maras- 
mus and congenital syphilis, marasmus with furunculosis and peri- 
tonitis, marasmus with otitis media, enteritis with bronchopneumonia, 
hydrocephalus, ileocolitis with bronchopneumonia, acute enteritis and 
gastro-enteritis with acidosis, one case of each. 

In an analysis of the seventy-six cases, there were twenty-six cases 
of acute intestinal intoxication, or 34.2 per cent.; of all other diseases 
there were fifty cases, or 65.8 per cent. The mortality in the intestinal 
intoxication cases was 76.9 per cent., as contrasted with 52 per cent. 
mortality in other diseases. 

In the entire group of cases, 56.5 per cent. of the patients died; 
5.2 per cent. were discharged improved; 27.6 per cent. were cured; 
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5.2 per cent. were removed from hospital against advice ; 3.9 per cent. 
died within a period of two or three days following their discharge 
from hospital; 1.3 per cent. were discharged unimproved. 


The Relation Between the Number of Injections Given Each Child 


and the Mortality Curve.—In going over these records one is impressed 


with the bad results in those infants who received three or more injec- 
tions as compared with those who received less than three injections. 
In spite of the results noted in Figure 2, it has been found that repeated 
injections do no harm. One of our patients received as many as 
thirteen. 
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Fig. 2——Relation between number of injections and mortality. 


This series of cases has been grouped into five divisions. In Group 
1 are those infants: who received one injection. In this group were 
twenty-four infants, eleven of them died, a mortality of 45.8 per cent. 
In Group 2 are those infants who received two or three injections, 
twenty-three cases, with a mortality of 52.1 per cent. Group 3 includes 
those who had four, five or six injections, twenty in all, with a mor- 
tality of 80 per cent. Group 4 includes those infants who received 
seven, eight, nine or ten injections, six cases, with a mortality of 83.3 
per cent. In Group 5 are those who had ten or more injections, four 
cases, with a mortality of 50 per cent. One notes the lower death rate 
in the group which had three injections or less as compared with the 
higher rate in the group which had from four to ten injections. 


We are not prepared to say what factors, other than water reten- 
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tion, influenced the results in Group 1. There are so many conditions 
which might influence these figures that any conclusions drawn would 
be purely speculative. 


The Relation Between the Weight of the Child and the Mortality 
Rate.—A glance over these weight records will convince one that the 
class of cases was not a favorable one. It has been assumed in the 
past that a very small infant did not react so well to fluid injection as 
a larger infant. A study has been made here to discover whether this 
assumption was correct. The infants have been divided into 5 groups. 

Group 1, from 2,000 to 3,000 gm. weight. 
Group 2, from 3,000 to 4,000 gm. weight. 
Group 3, from 4,000 to 5,000 gm. weight. 
Group 4, from 5,000 to 6,000 gm. weight. 
Group 5, 6,000 and above. 
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Fig. 3—Relation of weight to mortality. 


It may be noted that the mortality was lowest among the smallest 
infants, but highest in the next smallest or those weighing from 3,000 
to 4,000 gm. If the infants were divided into two groups, and those 
weighing less than 5,000 gm. placed in one group, and those weighing 
more than 5,000 gm. were placed in another group, it is found that 
the mortality in the first group is 57 per cent., and in the second group 
61 per cent. From these figures one concludes that tuere is no definite 
relation between the weight of the infant and the mortality rate. 

It may be noted throughout our series of cases that the weight of 
the infant bore no exact relation to the amounts of fluid given at each 
injection. The smallest infants had the lowest mortality rate. It may 
be possible that they received more nearly their fluid requirements. 


The Mortality Curve in Sixty-One Cases with Reference to the 
Infant's Ability to Retain the Fluid of the First Few Injections—Our 
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only means of measuring this was by noting the change in weight fol- 
lowing injections. As the infants also received food and fluids by 
mouth during the same period in which fluid injections were given it 
will be noted that there were other factors which might have influenced 
these figures. 

The cases have been divided into two groups. In the first group 
are placed those infants who maintained their body weight or gained 
weight during the twenty-four hours following the injection of fluids. 
These include cases in which fluids were given either by clyses, intra- 
peritoneally or by the intrasinus route. The mortality in the first 
group was 46.6 per cent. 

In the second group are those infants who showed a weight loss 
twenty-four hours after injection. In this group the mortality was 
70 per cent. 


TABLE 1.—RELATION oF WEIGHT TweENTy-Four Hours Fo.Ltow1nc 
INJECTION OF FLUID TO MortTALITY 





Mortality I and II 
Cases Recovered Died Mortality (combined) 
I. Infants with stationary 


weight 24 hours after in- 
jection of fluids............ 7 5 2 28.5% 





467% 
II. Infants with weight increase 
_ 24 hours after injection of 
iit carkcdeeestanpeesees 23 ll 12 52.1% 


III. Infants with weight loss 24 
hours after injection of 
nieSiictneinowawsSurs des 31 9 22 71% 





The Relation Between Age and Mortality—The seventy-seven cases 
have been divided into four groups: 

Group 1, up to and including 3 months of age. 
Group 2, from 3 to 6 months of age. 

Group 3, from 6 to 12 months of age. 

Group 4, 12 months and older. 

There was no marked difference in the death rate of the different 
groups, but it was slightly lower in the youngest group, namely, 52 
per cent. 

The Effect on Temperature, Pulse, Respiration and Weight of the 
Different Kinds of Fluid Injections——Pulse, respiration and tempera- 
ture records were taken one half hour before and one hour after injec- 
tion. The infant was weighed before injection and twenty-four hours 
afterward. As the vital signs are so easily altered in infants, we have 
considered a change of ten in pulse rate, five in respiration and of 
one degree F. in temperature as being definite signs of a reaction. 
Variations less than these we have not recorded. We have considered 
25 gm. as being a definite weight change, any change less than 25 gm. 
we have not recorded. 
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Intrasinus Injections. — Twenty-one infants received intrasinus 
injections ; nineteen of these received 90 c.c. of a 6 per cent. dextrose 
solution and two received 90 c.c. of a 4 per cent. sodium bicarbonate 
solution. In ten of these cases, or 47.6 per cent., there was a rise in 
pulse rate ; in seven, or 33.3 per cent., the pulse showed no change, and 
in four cases, or approximately 19.1 per cent., there was a fall in the 
pulse rate. 


Eight infants, or 38 per cent., had a rise in respiratory rate; in 
twelve, or 57 per cent., the rate was unchanged, and in one case there 
was a fall in the respiratory rate. 


Eight infants, or 38 per cent., had a rise in temperature; eight, or 
38 per cent., had a fall in temperature, and four showed no change. 
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Fig. 4.—Relation of age to mortality. 


























Of twenty infants, four, or 20 per cent., had a gain in weight; 
eleven, or 55 per cent., lost in weight, and the remainder showed no 
change. 

Intraperitoneal Injections——Ninety-nine infants received intraperi- 
toneal injections; forty-seven, or 52.7 per cent., had a rise in pulse 
rate; nine, or 10.1 per cent., had a fall in pulse rate, and in thirty-four, 
or 37.7 per cent., no change was noted. In eighty-seven intraperitoneal 
injections, forty, or 45.9 per cent., had a higher respiratory rate follow- 
ing injection ; two, or 2.3 per cent., had a lower rate, and in forty-five, 
or 51.7 per cent., there was no change. In eighty-six cases studied with 
reference to effect on the temperature, it was noted that in twenty- 
seven infants, or 31.6 per cent., there was a rise in temperature fol- 
lowing injection; in nineteen, or 21 per cent., there was a fall in tem- 
perature, and in forty, or 47.4 per cent., no change was noted. In 
sixty-five cases studied with reference to the effect on body weight, it 
was noted that twenty-three infants, or 35 per cent., showed a weight 
gain twenty-four hours following injection ; twenty-six, or 40 per cent., 
lost weight, and in sixteen, or 25 per cent., there was no change in 
weight. 
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H ypodermoclyses. — One hundred and forty-five infants received 
hypodermoclyses; thirty, or 20.7 per cent., had a more rapid pulse 
rate; nine, or 6.2 per cent., had a fall in pulse rate, and in 106, or 
73.1 per cent., there was no change in the rate. 

Of 140 injections, 28 infants, or 20 per cent., had a rise in the 
respiratory rate; eight, or 5.7 per cent., had a fall in rate, and in 104, 
or 74.3 per cent., there was no change of rate. Of 140 injections, 
thirty-eight infants, or 26.9 per cent., had a rise in temperature ; nine- 
teen, or 13.9 per cent., had a fall in temperature, and in eighty-three, 
or 58.9 per cent., the temperature was not affected. Of 131'infants, 
forty-two, or 32 per cent., showed an increase in weight ; in sixty-four, 
or 48.8 per cent., there was a weight loss, and in twenty-five, or 19 per 
cent., there was no change in weight. The records in a few cases were 
incomplete. 

A comparison of the effect on pulse, respiration, weight and tem- 
perature of the three methods of introducing fluids shows the fol- 
lowing : 

Pulse: In 47.6 per cent. there was a rise in pulse rate after the sinus 
injection; in 52.2 per cent. after the peritoneal injection, as compared 
with a rise of only 20 per cent. after clyses. In 73.1 per cent. of the 


tabulated cases there was no rise in the pulse rate following the injec- 


tion of fluid under the skin. 


TABLE 2.—Errecr on Putse, RespirATION, TEMPERATURE AND WEIGHT 
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Respiration: In 38 per cent. respiration was increased following 
sinus injection as compared with 45.9 per cent. following intraperitoneal 
injection, and only 20 per cent. after hypodermoclyses. In the intra- 
peritoneal injection a mechanical factor may be operative which has 
an influence on respiration. 

Temperature: In 38 per cent. rise in temperature followed sinus 
injection as compared with 31 per cent. following intraperitoneal injec- 
tion, and 26.9 per cent. following hypodermoclyses. 

Weight: In 20 per cent. a gain in weight was noted after sinus 
injection ; in 35 per cent. after intraperitoneal injection, and in 32 per 
cent. after hypodermoclyses. 
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Figure 5 shows the daily temperature and humidity for July, 
August and part of September, 1918, indicating the dates of the forty- 
three deaths which occurred among the patients of this study. We 
have done this to learn whether there was any relationship between the 
mortality and weather conditions. The patients are too few in num- 
ber to serve as a basis of conclusions of this nature. There was a 
group of six deaths on August 16, 17 and 18. There deaths occurred 
during a falling temperature and humidity, the humidity on August 16 
being 39, the lowest point reached that summer. The temperature on 
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Fig. 5.—Relation of mortality to temperature and humidity. Each black 
square represents one death. Broken line represents relative humidity; solid 
line represents temperature. 


August 16, 17 and 18 was 70 and 66 F. on the three successive days. 
This single observation is in keeping with our experience that the 
sudden fall in temperature and humidity occurring during a period 
of hot weather has a more harmful effect on the feebler infants than 
the waves of high temperature and humidity. 

Mortality and Duration of Symptoms—lIn only thirty-three of 
sixty-eight cases was treatment begun earlier than ten days after the 
onset of symptoms. In these thirty-three cases the mortality was 
54 per cent. In thirty-five cases the treatment was begun ten or more 
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Fig. 6.—Relation of mortality to duration of symptoms. 
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Fig. 7—Clinical record of a patient who received thirteen saline hypodermo- 
clyses of 90 c.c. each. The solid line represents the temperature one-half hour 
before injection of fluid and weight at time of injection of fluid. The broken 
line represents the temperature one-half hour after the injection of fluid and 
the weight twenty-four hours after injection. 
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days after onset of symptoms, and in this group the mortality was 
68 per cent. It is to be regretted that more cases were not received 
for admission directly after the onset of symptoms. One of us has 
recently had a patient admitted to the hospital on the third day after 
the onset of symptoms. He showed definite evidence of great fluid 
loss. This child, 20 months old, had his attack begin with diarrhea 
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Fig. 8.—Effect produced on weight and temperature by daily intraperitoneal 
injections of 60 c.c. of a 4 per cent. sodium bicarbonate solution. 














and vomiting. His weight prior to the onset was 27 pounds. On the 
third day, he suddenly became extremely prostrated, and was appar- 
ently moribund when admitted to the hospital. The patient was in 
_ extreme shock. During a period of eight hours, about 1,600 c.c. of 

fluid was administered, as follows: 1,200 c.c. physiologic sodium chlorid 
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solution by clysis; 100 c.c. 5 per cent. sodium ‘solution intravenously ; 
90 c.c. 5 per cent. dextrose solution intravenously, and 250 c.c. physi- 
ologic sodium chlorid solution intraperitoneally. Following directly 
on this treatment, his condition improved and he was discharged from 
the hospital apparently well eight days later. 

Figure 7 shows graphically the course of one case in which we 
gave thirteen hypodermoclyses. The patient was cured. 

Figure 8 represents the intraperitoneal injections given a rabbit 
weighing 1,100 gm. It was a male animal apparently normal. The 
diet consisted of lettuce, oats, carrots and bread, and a constant supply 
of water was allowed. The rabbit was given intraperitoneally 60 c.c. 
of a 4 per cent. sodium bicarbonate solution daily for eleven successive 
days. The temperature was taken three times a day, and daily weigh- 
ings were made. The animal was as active as the controls during the 
periods of observation, and the appetite was not affected. His weight 
on the eleventh day was 24 gm. more than on the day the injections 
were begun. The weather was intensely hot, and the animal was caged 
in a small room. Some of the controls, as well as the experimental 
animal had fever during this same period. 


SUMMARY 

Injection of fluid into the peritoneal cavity in dehydrated infants is 
a simple method of procedure and in our hands has had no undesirable 
effects. 

The size of the infant is no bar to his ability to utilize injected 
fluids. 

From the results of injections in very small infants, weighing less 
than 3,000 gm., we are led to believe that larger infants might utilize 
larger amounts than have been given to infants in this study. 

Age has no bearing on the infant’s ability to utilize injected fluids. 

The pulse is more frequently affected after sinus and intraperi- 
toneal injections than after hypodermoclyses. 

The respiratory rate is more frequently affected in peritoneal injec- 
tions than in sinus injections and hypodermoclyses. 

The temperature is more frequently elevated in sinus injections 
than in intraperitoneal injections or hypodermoclyses. 

Weight gains are more frequently noted following intraperitoneal 
injections than after sinus injections or clyses. 

Certain infants do not show any improvement until they have had 
repeated injections of fluid. 

The shorter the interval between the onset of symptoms and the 
beginning of treatment the greater is the response. 

















THE LENGTH OF THE LARGE AND THE SMALL 
INTESTINE IN YOUNG CHILDREN 


LEWIS ROBBIN, M.D. 
Assistant Resident Physician, Babies’ Hospital 


NEW YORK 


The not uncommon evidence of an unusually long large intestine 
disclosed by roentgen-ray examinations of the intestinal tract has 
evoked very little interest until recent times. Scant reference is made 
in the literature of the past twenty-five years to the association of such 
conditions with serious intestinal disturbance. Works on anatomy, as 
a rule, give only a usual average length for the large and small intestine 
in adults. The only authority listed in the Index Medicus who gives 
any data on intestinal measurements is Curschman, who, in 1894, pub- 
lished observations on the relationship between the large intestine and 
body lengths in adults, and described a possible correlation between 
unusual measurements and the intestinal symptomatology of certain 
cases. 

The observations reported in the present paper are based on mea- 
surements made at necropsy of the large intestine, small intestine and 
body length in 185 children, taken, for the most part, consecutively in 
the postmortem room of the Babies’ Hospital. In the tabulation there 
have been compared the length of the large and the small intestine with 
the length of the body, and the length of the large intestine with the 
length of the small intestine. Record was made in each instance of 
the age, sex, condition of development and the anatomic diagnosis at 
necropsy. An investigation was also made to ascertain whether there 
was an association between any clinical symptoms present during life 
and the measurements found at necropsy. 

The most striking, perhaps the only thing shown in Table 1, is the 
enormous variation in the length of the large and the small intestine 
in each of the age periods. 

The age periods are too few and the number of cases too small, 
especially after two years, to determine whether the body grows in 
length faster than does the intestine. The indications from the aver- 
age measurements, however, are that it does grow faster than either 
the large or small intestine at this early period of life. 


Tables 3 and 5 give the distribution of cases showing the relation 
of the body length to the length of the large and small intestine, irre- 
spective of age. 
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TABLE 1.—Averace LenctH or LarGE AND SMALL INTESTINE 
AT DIFFERENT AGES 








Number Average Length Average Length 

of Large Intestine, Range, Small Intestine, Range 

Age Cases Cm. Cm. Cm. Cm. 
0- 1 mo. 25 50.7 30- 80 303.7 140-530 
1- 6 mos. 84 59.3 35- 83 384.4 172-520 
6-12 mos. 38 70.2 30-110 432.8 230-630 
12-24 mos. 26 75.0 55-105 453.5 320-645 
24-36 mos. 3 85.7 63-105 403.3 340-440 
Over 36 mos. 5 106.0 90-120 468.0 390-560 





TABLE 2.—Tue Averace Bopy LenctH at DIFFERENT AGES AND RATIO OF 
Bopy LrenctH TO THAT OF THE LARGE AND SMALL INTESTINE 








Average Ratio Average Ratio Average 

Body Length, Body Length to Body Length to 

Age Cm. Large Intestine Small Intestine 
0- 1 mo. 46.2 1 to 1.09 1 to 6.6 | 
1- 6 mos. 56.5 1 to 1.05 1 to 6.8 | 
6-12 mos. 72.5 1 to 0.98 1 to 6.0 | 
12-24 mos. 75.5 1 to 0.99 1 to 6.0 | 
24-36 mos. 81.0 1 to 1.05 1 to 5.0 | 
Over 36 mos. 101.0 1 to 1.05 1 to 4.6 | 





TABLE 3.—LencruH or Larce INTESTINE COMPARED WITH Bopy LENGTH 




















Length No. of Cases 

From 50 to 60 per cent. of body length 1 

60 to 70 per cent. of body length 2 

70 to 80 per cent. of body length 7 

90 to 90 per cent. of body length 7 

90 to 100 per cent. of body length 37 

100 to 110 per cent. of body length.... 49 

110 to 120 per cent. of body length.. 36 

120 to 130 per cent. of body length.. 20 

130 to 140 per cent. of body length.. 4 

140 to 166 per cent. of body length 2 

TABLE 4.—Finpincs SHOowN. IN TABLE 3 SUMMARIZED 

Length of Large Intestine No. of Cases 

From 50 to 80 per cent. of body length... ..............ccccceceeeeeeeees 10 

80 to 130 per cent. of body length................cccceeceeeceeeeece 169 

130 to 166 per cent. of body length............. 0... .c cece cee e ee eeeee 6 
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It will be observed that the length of the large intestine was between 
80 and 130 per cent. of the length of the body in 91.3 per cent. of the 
cases ; between 50 and 80 per cent. in 5.4 per cent. of the cases, and 
between 130 and 166 per cent. in 3.24 per cent. of the cases. The 
normal range of variation may be assumed to be between 80 and 
130 per cent. of body length. The other groups would, then, contain 
what might perhaps be considered ‘unusual or abnormal variations, 
comprising 8.6 per cent. of the total cases. 

No clinical association could be established between the causative 
factors of illness or death and the measurements in the ten cases in 
which the large intestine was short. All children died of intercurrent 
acute infections; seven were males; three were females; the ages 
ranged between 5 days and 614 months. 


TABLE 5.—LenctH or SMALL INTESTINE COMPARED WITH Bopy LENGTH 




















Length No. of Cases 
Prom 300 tO G50 per cmt. Of Body MMOD. .. 0.00 cisccsesccccccscccscscss 1 
S00 tO 400 PEF COME. OF DOGT TORBEN... .. cc ccccccccccccccccccesccce 10 
ee ee ee i Or I Bodin coc cree cvecivecbcvevevecoss 20 
SOD BO GOP MEF GORE. OF DOUG Te cc ccc cccscccncvccccvecpsccevese 41 
GOP GO. FE BOP GE, BE BI BOI 00 an cevvcscencacercccessensess 44 
ke Ff. RG OR rere re re 35 
oe a re er ee 28 
Se OO Fe ee Ws Oe I og co xsccincedcccccccneccsacense 3 
1000 to 1142 per cent. of body length...............cccceeeseeceeeees 3 
TABLE 6—Finpincs SHOWN IN TABLE 5 SUMMARIZED 
Length of Small Intestine No. of Cases 
Prom S00 to. GE Wer GORE. OF DOGG WER eo occcccivcccccecccvevcccccoseces 31 
SOP GO GED WEF COME. GE DOGT DRE. ooccc cn ccccccseccsccecsesenessce 148 
900 to 1148 per comt. Of BOG WMBMED. 2020 .cccscccsccccccccccccsccecs 6 





In the group of six cases of the abnormally long large intestine, 
five were males and one was a female; the ages ranged from 214 weeks 
to 10 months. There was a history of chronic constipation in one case, 
although the infant was always carefully breast fed. Abdominal dis- 
tention was noted in the physical examinations of three of the patients. 
A history of chronic intestinal disturbance was given in three cases 
diagnosed during life as marasmus. 

In the measurements of the small intestine, it will be seen that the 
group in which the measurement was short contains 16.8 per cent. of 
cases measured; the median group contains 79.95 per cent., and the 
group of greatest length, 3.25 per cent. of the cases. We may, then, 
be justified in assuming that any measurement of the small intestine 
between 500 and 900 per cent. of body length may be considered within 
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normal range. The other groups might, therefore, be regarded as 
containing the unusually short and unusually long small intestines. 

No association could be discovered between the intestinal measure- 
ment and the clinical conditions in either the very short or the very 
long group. Of the eleven children with short measurements, five 
were males and six were females. Nine children were well formed 
and well nourished, and two were poorly nourished. In no case 
were intestinal lesions associated with nutritional disturbance of long 
standing. 

In the group of six children with unusually long small intestines, 
four were males and two were females. None gave a history of chronic 
constipation or chronic distention. Two were premature infants. 

An unusual length of one division of the intestinal tract was not 
necessarily accompanied by an unusual length in the other. In the six 
cases showing an unusually long large intestine in proportion to body 
length, the length of the small intestine was within normal range in 
every case; also in the ten cases showing an unusually short large 
intestine the measurement of the small intestine was within what we 
have considered the normal range. 

Again, in the six cases in which the small intestine was unusually 
long the measurement of the large intestine was normal and where the 
small intestine was unusually short.the large intestine relationship was 
normal. 

It is quite evident from these observations that the length of the 
small and large intestine is subject to very wide variations. The large 
intestine may be only half the body length or more than one and one 
half its length. The small intestine may be only three times the length 
of the body, or it may be eleven times as long. It may be assumed that 
this difference in the length of the small intestine would not be accom- 
panied by any clinical manifestations. But it is not improbable that 
an abnormally long large intestine might in later childhood or even 
in adult life be a condition of considerable importance, especially since 
the greater part of this increased length is in the sigmoid portion. 


SUMMARY 


1. The length of the large intestine was found to be between 80 
and 130 per cent. of the length of the body in 91.3 per cent. of 185 
bodies of infants examined. 


2. The length of the small intestine was found to be between 500 
and 900 per cent. of the length of the body in 79.9 per cent. of all cases. 

3. An unusually long large intestine was not accompanied by an 
unusually long small intestine; an unusually short large intestine was 
not accompanied by an unusually short small intestine. 
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4. No association of an unusually short or long small intestine with 
the clinical condition could be established. 

5. No correlation could be established between an unusually short 
or long large intestine and the clinical condition. That the anomaly 
of an unusually long large intestine might be a potential factor in the 
causation of chronic intestinal indigestion or chronic constipation of 
later life is worthy of consideration. 

6. The indications are that during early life the body grows some- 
what more rapidly in length than does either the small or large 
intestine. 


The writer wishes to acknowledge the assistance of Dr. L. Emmett Holt in 
the preparation of this paper. 



































TREATMENT OF BIRTH FRACTURES AT FORDHAM 
HOSPITAL * 


SAMUEL W. BOORSTEIN, M.D. 
NEW YORK 


That fractures do occur during delivery is an established fact. 
Fortunately, they are not frequent, but these cases cause great anxiety 
to the physician as well as to the parents. 

These fractures are true fractures and not green stick fractures 
as was believed to be the case, hence deformity must be watched for 
and guarded against. Truesdell * has proven this by his studies. 

The first problem is how to treat these children. The methods 
used in the treatment of fractures occurring in adults are not adapt- 
able for infants. Many surgeons have used different devices for the 
treatment of birth fractures. 

For cases of fracture of the femur Scudder? advises to place the 
leg in a flexed position on the body similar to the fetal position, the 
front of the thigh resting on the front of the abdomen, the foot 
reaching to the shoulder. The trunk is protected by powder and a 
folded soft towel so that there will be no chafing between the thigh or 
leg and the body. The position of the lower extremity is maintained 
by a swathe carefully adjusted or by turns of a bandage. This position 
is borne well by the child and is maintained for about three weeks. 
Each day the swathe is removed, the position being maintained while 
the parts are powdered, the towel readjusted and the leg massaged. 
Stimson recommended vertical extension of both legs. 

Eisendrath* says: “In children a fracture of the shaft is most 
easily treated by the use of Schede’s vertical suspension.” 

The Buck and Hodgen splints are not well adapted for use in 
children. 

Speed * advises suspension of both legs at a right angle to the body. 
The legs are held by Buck’s extension attached to a rope and pulley 
inserted in a longitudinal bar erected over the crib. Enough weight 
is applied to lift the buttock slightly from the bed surface. 

Silver’ has combined the use of the Bradford frame and extension 
in a very useful manner. At a point opposite the hip joint, when the 


*From the First Surgical Division, Dr. Alexander Nicoll, Director. 
* Read in part before Bronx County Medical Society, May 21, 1919. 


1. Truesdell, E. D.: Birth Fractures and Epiphyseal Dislocations, Hoe, 1917. 
2. Scudder, C. L.: Treatment of Fractures, Ed. 8, Philadelphia, W. B. 


Saunders Co., 1918. 
3. Keen’s Surgery. 
4. Speed, K.: Fractures and Dislocations, Philadelphia, Lea & Febiger, 1919. 
5. Silver, D.: Surg., Gynec. & Obst., May, 1914, p. 645. 
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child lies inside the frame, a T connection is tightly screwed into the 
pipe. To this connection is attached a piece of pipe long enough to 
reach about four inches above the suspended foot. An L connection, 
capped at the end, furnishes the termination for this projection. The 
canvas covering the frame is made from one piece, a hole being cut 

















Fig. 1—Fracture of femur. Splint in place, with marked callus present. 











Fig. 2—Fracture of humerus, before application of splint. 


for the passage of the upright described. If the surgeon desires to 
suspend both legs, the frame can be shortened, as it does not have to 
care for one leg lying extended, and the terminal piece of the upright 
is longer. Adhesive plaster is used. The leg can be steadied by 
carrying the diaper around the upright piece or an adhesive strapping 
can be applied around the groin and the base of the upright. 



































BOORSTEIN—BIRTH FRACTURES 377 


Russel and Reynolds,® trying to avoid the use of adhesive plaster 
on the delicate skin of infants, have used the following method for a 
case of fracture of the femur: 

“A plaster saddle was molded to fit the under surface of the knee 
which was reflexed to form an angle of about 120 degrees with the 
thigh, and was carried below the foot about 31% inches to act as a 
counterweight ; this saddle, suitably padded, was bandaged on beneath 
the knee and suspended from the crossbar of an apparatus constructed 

















Fig. 3.—Fracture of femur. Good position of femur and much callus. 


of a board 13 by 32 inches with side strips 3 inches wide, and with a 
21-inch upright at each end, to which was attached a horizontal cross- 
piece, the suspension being carried out by means of adhesive straps 
around the saddle, and a cord and pulleys and a 3-pound weight. The 
extension of plaster below the foot acted as a counterweight to hold 
the foot down and prevent the saddle from sliding out of position. As 
there was a slight tendency for the limb to swing from its proper axis 
after the patient’s toilet, etc., had been attended to, a string was 
attached to the end of the saddle and the latter held in proper position 


6. Russel, T. H., and Reynolds, H. S.: Birth Fractures of Femur, J. A. M. A. 
68: 1902 (June 23) 1917. 
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with slight traction by means of a light weight attached to one of the 
pulleys. When the limb was suspended the patient promptly fell 
asleep, evidencing the comfort of the apparatus.” 

Truesdell ' devised a box splint for the treatment of birth fractures 
of the femur. 














‘ 


Fig. 4—Proper adjustment of the splint to the fractured humerus. 


























Fig. 5.—Improper adjustment of splint to the fractured femur. This was 
corrected afterward. 


“The splint is built on a base board sixteen inches long, five and 
one-half inches wide and one inch thick. The sideboards are five and 
one-half inches high, and cut away for five inches to a height of three 
inches at the lower end of the box to allow for the band passing over 
the infant’s abdomen to afford countertraction. The upright part of 
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the splint is sixteen inches long, by two inches wide and one-half inch 
thick. The upright has an inclination of from ten to fifteen degrees, 
to bring the flexion of the injured thigh slightly beyond a right angle 
with the body. It is also inclined sideways to a corresponding degree, 
to afford abduction of the leg. The inner side of the upright arises 
from the center of the base board, while the outer side is shaped below 
to meet the end of the corresponding side-board, thus to strengthen its 
position. One large or two smaller pulleys are fixed to the upper end 
of the upright to carry the traction cord, while a screw hook at the 
base is used to fasten the large elastic band by which the traction is 
made.” 

















Fig. 6.—Final result in both the fractured humerus and the femur. 


All the methods enumerated necessitate keeping the infant con- 
stantly in bed and under constant supervision. Scudder’s method is, 
perhaps, easier to carry out, but it also requires a great deal of intelli- 
gence on the part of the mother. 

On the first surgical division of Fordham Hospital, the surgical 
director, Dr. Alexander Nicoll, was kind enough to give me the oppor- 
tunity of treating all the cases of birth fracture. These cases, together 
with the cases in my clinic in the out-patient department or in private 
practice, give me an opportunity to report the results obtained. 

A new method, or to be more correct, the method introduced during 
the war for the treatment of fracture of the femur or hand in the 
adult, was used in all cases. We found it very satisfactory, and in all 
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the cases in which it was used the method appeared to be quite 
superior to the other forms of apparatus. We feel justified to advocate 
its use, so that more extensive studies could be done in that line. 

We made use of the Thomas Jones’ splint. The method of applica- 
tion is so well known that it needs only a few lines of directions.” 

The directions are: A strip of adhesive plaster to which a strong 
loop has been sewn at one end, is applied to each side of the leg or 
arm. The adhesive plasters should reach from as near the lesion as 
possible to the malleoli or to the wrist. The lower end of the strip 
should extend at least 6 inches below the sole of the foot or 4 inches 














Fig. 7.—Fracture of humerus; good position of fragments. 


beyond the tips of the fingers, and the sticky surfaces are covered with 
a piece of bandage so that they will not adhere. These ends are now 
tied to pieces of stout bandage which, in turn, are passed the one over 
and the other under the wire rods of the splint and returning to the 
center of the splint they are wound in the opposite direction once 
around the indentation or notch at the lower end of the splint and 
are then tied. A small piece of wood, in length about the width of 
the lower end of the splint, is now inserted an inch or two between 
the extension bands about 2 inches from the end of the splint, and the 
amount of traction is increased to any extent by twisting after the 
manner of a Spanish windlass or the old fashioned link-saw rope. 


7. Any book on military orthopedics, fracture or surgery has the directions. 























BOORSTEIN—BIRTH FRACTURES 381 


This is retained by catching the end of the. wood under or over one of 
the rods of the splint as the twist requires. 

Instead of adhesive plaster we used moleskin plaster, or Sinclair’s 
glue, which does not irritate the skin. The moleskin plaster is so often 
used in orthopedic practice in treating tubercular joints in children 
and as it is left on for months without causing irritation, there is no 
reason why we should hesitate to apply it for a few weeks, even though 
the patient is an infant. 

The peroneal ring is not as tightly applied as in adults, and it is 
covered with flannel or chamois. . The brace extends about 3 or 4 inches 
beyond the foot. The flannel covering the ring can easily be slipped 
out and changed every two or three days and the skin be well powdered. 
To prevent drop foot, a tongue depressor can be placed on the plantar 














Fig. 8.—Final result; good union and good position. 


surface of the foot and held by bandages to the bars of the splint. 
While wearing the brace, the child can easily be carried around, which 
means a great deal to the happy mother who is anxious to show the 
child to the admiring relatives, or to the mother who is burdened with 
some other important house duties. 

A roentgenogram can easily be taken and the results watched. It 
is also easy to administer massage through the flannel or muslin 
bandage. The child lifts up the foot together with the brace, and thus 
the proper voluntary movements are made and union is hastened. 

For the upper extremity, the ring is applied to the same shoulder 
or to the opposite shoulder (the good one). The braces are left on 
for from three to five weeks. Only two precautions are necessary: 
(1) The foot or the hand has to be watched for swelling. That can 
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be prevented if the bands are loosened up once in a while and massaged. 
(2) The ring must not be too wide, as it will press on the axillary 
vessels, if the case is one involving the upper extremity, or on the 
other thigh if the case is one involving the lower extremity, and thus 
produce a deformity. 

The children treated this far have all done well, both the hospital 
cases and the ambulatory cases. 


I will report a few cases in detail. 


REPORT OF CASES 


Case 1—V. V., one of twins. This was the sixth pregnancy of a poor 
Italian mother. The delivery was made by a midwife. The infant sustained 
a fracture of the left femur. It was improperly treated for four weeks. I 
found no union present, with overlapping of the fragments (Fig. 1). A Thomas 
Jones splint was applied for two weeks. The length of the leg was increased, 
but there was still prominence of the upper fragment anteriorly. Under anes- 
thesia the malposition was corrected and the splint reapplied. Massage was 
resorted to one week later. After three weeks union was good and posi- 
tion good. The child is now 2% years old and there is no shortening of 
the limb. 


Case 2.—D. V., fracture of the left femur. The child was brought to 
the hospital when 4 weeks old. A splint was applied. Massage began 
one week later. In four weeks she was discharged as cured. 


Case 3.— Becky S., was delivered at the hospital with a fractured right 
humerus. She was referred to me by Dr. J. Telfair, the attending obstet- 
rician of the hospital. The fracture was-at the middle third of the humerus 
and the upper fragment was displaced upward. A Jones’ splint was applied, 
passing through the good shoulder as a counter extension. The child was 
discharged after six weeks. No deformity was present (Fig. 2). 


Case 4.—N. M,; second child of a poor Italian family, sustained a frac- 
ture of the right femur. It was brought to the clinic when 7 days old. A 
splint was applied. The mother was permitted to take the child home on the 
second day and told to report for massage. Discharged after five weeks 
entirely cured (Fig. 3). 


Case 5.—L. T.; second child; hard labor; placenta praevia; born in the 
hospital. The case was referred to me by Dr. Telfair, and I saw the child 
one hour after its birth, There was a fracture of right femur and a frac- 
ture of the right humerus. Splints were applied immediately. For the upper 
extremity the ring passed through the same shoulder. Massage was begun two 
weeks later. There was only one complication. The ring of the femur splint 
which we happened to have on hand was a little too wide so that it pressed 
on the left femur causing a slight curvature. That was corrected with mas- 
sage (Figs. 4, 5 and 6). 


Case 6.—L. M. C.; born at the hospital with a fractured right humerus. 
There was no overlapping of fragments. A splint was applied. The patient 
was discharged cured after four weeks (Figs. 7 and 8). 
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COM MENT 


Of these six cases, three had hospital care, and the splints were 
watched carefully. The remaining three cases occurred in very poor 
families where extra care could not be given, still the results were the 
same, The patients in the hospital gave us the opportunity to observe 
the methods used carefully, while in the cases of the patients treated 
at home, the practicability of the method was demonstrated. As a 
matter of fact, it was proved that it is both safe and convenient to use 
the splint outside of the hospital. The patients could be dressed easily 
and carried to and from the dispensary. They could be kept cleaner 
than under the old methods. 


CONCLUSIONS 


1. The Thomas Jones splint can be used with safety in cases of 
birth fractures affecting the femur or the humerus. 

2. It allows easier transportation, permits cleansing of the children 
and saves a great deal of watching. 

3. It permits early massage. 

4. The deformity is easily controlled. 


5. The union probably occurs earlier on account of the ability of 
the infant to use the limb, to elevate it together with the brace. 


I wish to express my thanks to Dr. Nicoll, the director of the first division, 
under whose auspices the observations and treatments were made, and to Dr. 
J. Telfair, the attending obstetrician of the hospital for referring the cases 
so early. I also wish to express my sincerest thanks to Dr. I. J. Landsman, 
the radiographer of the hospital, for his roentgenograms. 


529 Courtland Avenue. 
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CRANIOTABES AND BEADING OF THE RIBS AS SIGNS 
OF RACHITIS 


HERMAN SCHWARZ, M.D. 
NEW YORK 


In applying the new facts in the realm of nutrition and growth to 
the study of so-called nutritional diseases, it is extremely important 
to have a sharply defined clinical picture of the cases to be studied 
before we can make any deductions; therefore, in our chemical studies 
of tetany, with or without the association of rachitis, in our studies of 
scurvy, and finally in the study of rachitis itself, we must be positive 
that we are dealing with the disease under investigation. It is with 
this idea in mind, that I place on record some observations on cranio- 
tabes and beading of the ribs made by me during the past ten years. 

It was primarily due to Wieland’s* work on the clinical and 
pathologic study of so-called congenital soft heads of infants that my 
attention was drawn to this phase of rachitis. Since Elsasser? first 
published his observations on craniotabes in 1843, these soft spots in 
the infant’s skull were thought to be rachitic in origin. However, 
Friedleben * soon showed that craniotabes was often present during the 
first weeks of life. Bohn * followed up some of these cases and thought 
that the spots present in early infancy disappeared, but those which 
appeared after the second or third month were really rachitis. Then 
Kassowitz* published his observations from time to time, adding 
examinations of pathologic material. He was of the opinion that cranio- 
tabes and beading were positive indications of rachitis and could be 
made to disappear on the administration ef phosphorus. 

Wieland argued most convincingly that the pathologic examination 
of Kassowitz’s cases frequently showed that the bones were really 
normal; in some instances, they were syphilitic. Wieland was the first 
to follow infants who showed craniotabes soon after birth until they 
reached the second year. He found that these soft places in the skull, 
often in the dome, sometimes where craniotabes is found in older 
children, had nothing to do with rachitis. 

My patients were examined for the first time a few weeks after 
birth; then at the third, sixth, ninth and twelfth months. From Table 
1 it will be seen that 734 of the 4,944 children showed craniotabes some 
time during the first year, and that 301 or 6 per cent., had evidences 
of these soft spots during the first months of life. This number 
decreases regularly as the infants grow older. It is true, as seen in the 


1. Wieland, E.: Virchows Arch., 197, 1909. 

2. Elsasser, C. L.: Der Weiche Hinterkopf, etc., Stuttgart u. Tiibingen, 1843. 

3. Friedleben, A.: Jahrb. f. Kinderh., 3, 1860. 

4. Bohn: Jahrb. f. Kinderh., 22, 1884. 

5. Kassowitz, M.: Wiener med. Jahrb. 1884, p. 533; 1879, 1880, 1881; Ibid., 
Jahrb. f. Kinderh., 69, 1919. 
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table, that the percentage is larger in the colored race, yet here also 
the number decreases with age. From this it would appear that at 
least during the first six months or more, rachitis cannot be diagnosed 
on the basis of an existing craniotabes. The clinical history of rachitis 
is certainly against the fact that craniotabes is less prevalent at a time 
in the infant’s life when rachitis is more likely to be present; that is, 
at the end of the first year. Furthermore, other parts of the body are 
affected in rachitis, the turgor, musculature,*® anemia, constipation, etc. 
These may become more marked in the infani, yet these soft portions 
in the skull disappear. 


TABLE 1.—CrANI0TABES IN CHILDREN OF VARIOUS NATIONALITIES 

















| Infants Showing Total | Percent- 
Total | Craniotabes at Different Showing | age 
Nationality of Parents Number| Months Cranio- Showing 
Infants | tabes Cranio- 
1 3 6 y 12 at Any tabes 
Time 
DI a co iipiinic tienes o5teued 949 | 389 25 22 6 2 94 12.5 
Austro-Hungarian................ 695 51 33 31 | 8 oe 123 16.3 
Rh deGisintwanseceee se ccnse 189 | 12 10 5 2 ie 29 15.3 
GOFMAR... ...-.cccccescoveccesseees 42}, 9 5 9 3 1 27 19.0 
Great Britain and Ireland........ 372 | 14 122 | W 6 1 48 11.5 
- SR IFIIIR RE 247s 45 30 12 | 10 os 97 39.2 
en dba drab be ccttnesep nnn s6ee 68 i 18 8 a 7 1 46 17.8 
WE oo ivcciacincsonesca 2,292 | 118 “a |.38is 2 275 12.0 
PE Hiieedesdscnsceqsocesses 4,944 301 19% | 179 63 7 734 16.5 

















TABLE 2.—PreseNnce OF BEADING IN CHILDREN OF VARIOUS NATIONALITIES 

















| Infants Showing | Total Percent- 
| Total | Beading at Different Number age 
Nationality of Parents (Number Months Showing | Showing 
Beading | Bead- 
| indents | wea is eS | - 3: at Any ing 
Time 
pe SE ee ero | 749 | 108 Ti 57 55 249 33.2 
Austro-Hung*vian................ | @6 | 8 | & | 7% 6 | 71 244 35.1 
jE ee | 189 29 16 ll 10 14 58 30.6 
= icbaddhobiaatikkeesiaouens 247 47 49 65 51 64 142 57.4 
bed saeernabedinbigessedesul 142 | 24 18 | @® 17 14 57 40.1 
Great “Britain and Ireland........ at el Bis 39 29 117 31.4 
DA Riariie sy secannntsesecvewe 28 | 32 | 2)| #@ 36 39 113 43.4 
Wy 6b cose caskets sipsseasce 2,202 | 21 191 | 28 | 166 | 212 749 $2.7 
ING Aaclesscecdcarstces “494 | 65 460 516 | 496 498 | 1,729- 85.0 

















The same applies to beading of the ribs. Table 2 shows that 35 per 
cent. of all the children present this condition, 13 per cent. during the 
first month of life, and this proportion changes very little throughout 
infancy, perhaps, becoming slightly less at an age when rachitis is 
more common. I am sure that nearly all infants, if examined regularly 
throughout their first year, will present this condition in a greater or 
less degree at some time or other in their infancy. It is, perhaps, only 
when well marked, and in conjunction with epiphyseal enlargement, 
constipation, anemia, diminished turgor, etc., that it has any significance 
as a sign of rachitis. 

22 East Seventy-Sixth Street. 


6. Hagenbach-Burchardt: Jahrb. f. Kinderh., 60, 1904. 














ARTIFICIAL INFANT FEEDING 
GIVE THE BABY ENOUGH 


MAURICE OSTHEIMER, A.B., M.D. 


Associate in Diseases of Children, Medical Department, 
University of Pennsylvania 


PHILADELPHIA 


Twenty years of experience in the practice of diseases of children 
has brought out how prevalent still are the old-fashioned ideas on 
infant feeding. In fact, after questioning many medical students, I 
learn that many of these old notions are still being taught; while few 
of the textbooks change much in regard to feeding, as edition follows 
edition. 

There is the old plan of allowing a new-born infant one ounce 
every two hours. We know now that the average young infant will 
always take from three ounces up at each feeding, and can digest it 
well. Within one week most babies can take four ounces at each feed- 
ing; provided, that the interval between feedings is three hours or 
longer. Anyone who watches a baby at the breast, fed slowly and 
properly, with a few moments intervals between mouthfuls, which can 
easily be accomplished by removing the infant from the nipple off and 
on, knows that he takes three or four ounces, or more, at each feed- 
ing. And there is no doubt about his ability to digest it, as is shown 
by the absence of all symptoms, the well digested stools and the regu- 
lar gain in weight each week. In spite of this, there still are teachers 
who give their students the old tables, beginning with one ounce every 
two hours, for the new-born baby. 

Then there is the question “when should the amount of each feed- 
ing be increased?” Surely the baby can answer this himself. Just as 
soon as he can take four ounces well, digest it well and show no symp- 
toms, he should be given another one-half ounce at each feeding; and 
when he takes that well, still another one-half ounce may be added to 
his mixture. It is very unfair to order four ounces at each feeding 
and then forget about it for weeks, as so often happens. It is so easy 
to omit increasing the baby’s mixture unless one’s attention is called to 
it. So many babies, nowadays, are treated thus. I can remember when 
most bottle fed babies got too much at each feeding. Yet one rarely 
sees that error now. And this seems especially true among the babies 
of physicians, usually the most starved of all infants. 

Then there is the constant error of keeping the baby on a greatly 
diluted milk formula, although he may be nine months old or older. 
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To gain in weight, great quantities of the mixture must be given at 
each feeding, so we now must have bottles which contain twelve ounces. 
Surely, we can agree that eight ounces of a stronger milk mixture is 
far preferable for the baby’s digestion. 


And again, just as soon as the baby has four or more opposing 
teeth, he is physiologically ready for some semisolid food. By the age 
of nine or ten months, then, the modern infant ought to be ready and 
able to digest undiluted cows’ milk, and very soon after that, he should 
be given cereals, strained at first; potatoes, baked and mashed well; 
stale bread, toast or zwieback, either hard or soaked in milk or water; 
stewed fruits, well mashed through the colander, and even a soft- 
boiled egg. 

We have watched infants from 8 to 16 months of age digest these 
things readily and grow strong, and we marvel at some of the physical 
specimens presented to us, usually at the dispensary, who have been 
fed too long on weak milk dilutions and broths.’ 


We have watched infant feeding pass through many stages ; proteid, 
sugar and fat have all in turn borne the brunt of the fight. Yet, after 
all, breast milk remains the one ideul infant food. We know now that 
the next best substitute for it is cow’s milk, certified, which we use, 
ordinarily, diluted at first with three quarters barley water; then 
gradually increased up to one half milk. By this time more fat seems 
needed, and the top twenty-four ounces off of one quart of milk are 
used; then the top twenty ounces from one quart are employed, still 
diluted one half with barley water; later whole milk is again used, 
diluted one quarter with barley water, and so on, increased gradually, 
until the baby, at nearly 9 months of age, or later, is digesting whole 
milk, undiluted. It is customary to add about 5 per cent. of sugar to 
each mixture, that is, 1 ounce to each 20 ounces of mixture. 


By this means we simply carry out the idea that young babies, who 
have been unfortunate enough not to be breast fed, be given sufficient 
cow’s milk mixtures at each feeding, from the very beginning, that each 
one be allowed an increase in quantity, from time to time, just as soon 
as they need it. Then, that their mixtures be increased in quality, too, 
from time to time, until they reach whole milk between 8 and 12 months 
of age. Then, again, as soon as each one has four or more opposing 
teeth, he should be allowed to begin on semisolid food. ; 


Such has gradually become our practice in the children’s dispensary 
of the University of Pennsylvania hospital, in marked contrast to the 
simple, old fashioned diet still advocated by Dr. Morse.? 


1. Details of our investigations in this work appeared recently, Med. Clinics 
N. America 2:841 (Nov.) 1918. 
2. J. A. M. A. 74:577 (Feb. 28) 1920. 
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CLINICAL DEPARTMENT 





SUBCUTANEOUS FMPHYSEMA IN AN INFANT 
THREE DAYS OLD 


HAROLD K. FABER, M.D. 
Associate Professor of Medicine (Pediatrics) Leland Stanford Jr. University 
Medical School 


SAN FRANCISCO 


Subcutaneous emphysema, occurring spontaneously during the first 
days of life, appears to be extraordinarily rare. Only two cases have 
been found recorded in the literature, both reported by Guillot,? and 
even in these there is some doubt as to whether the cause was intrinsic. 
The Catalogue of the Surgeon-General’s Library gives the title of a 
paper by Lvov? as “On congenital subcutaneous emphysema of the 
skin,” but direct reference to this paper shows that the title should be 
translated as “The developrhnent of cutaneous emphysema during the 
period of labor,” and that the not very unusual emphysema which 
occurs in mothers during protracted and difficult labor is the subject 
dealt with. There are a number of reports of subcutaneous emphysema 
in older children complicating whooping cough, diphtheria and tuber- 
culosis, and a few of emphysema in infants after insufflation for 
asphyxia or atelectasis. From intrinsic causes, however, emphysema 
in early infancy is one of the rarities of medicine. Guillot’s two cases, 
summarized briefly, were as follows: 

Case 1.—Girl; first seen when 10 days old; under observation until 41 days 
old, when she died. The face was congested and sometjmes cyanotic. There 
was an incessant, forcible cough, accompanied by tonic spasm of the extremities 
and face (trismus), vomiting and convulsions. Auscultation revealed moist rales 
only. 

ye necropsy, air blebs were found under the pleura near the hilus and along 


the bronchi in both lungs. The exact source of the air was not found, but was 
evidently in the lung proper. 


Case 2.—Girl, first seen when 6 days old; under observation for two days, 
when she died. There was congestion of the face and rapid, difficult respiration 
accompanied by incessant, forcible cough. Very fine rales were heard over both 
lungs. The findings at necropsy were like those in Case 1. The exact site of 
rupture was not found. 


1. Guillot, N.: Observations d’ emphyséme siégant sous la plévre, dans le 
tissu cellulaire des médiastins, étendus jusqu’ aux régions du cou, du tronc, de 
la téte at des membres, que I’on peut attribuer aus efforts de la toux chez les 
enfants, Arch. gén. de méd. 2:151, 1853. 

2. Lvov, L. M.: (The development of cutaneous emphysema during the period 
of labor), Med. Vestnick 20:265, 274, 1880. 
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In neither case is there any note as to the cause. It is possible that 
insufflation had been practiced by a physician or midwife before the 
babies were admitted to the hospital. 


REPORT OF CASE 


The following case was referred by Dr. John A. Sperry, who 
delivered the mother. 


Case 5.—Girl, born Nov. 2, 1919, first seen by me Nov. 5, 1919. 


History—The mother was a primipara. She and her husband were in perfect 
health. The day of delivery was two weeks later than the expected date. 
Presentation was L.O.A. Labor had been in progress fourteen hoprs. The 
head was rather hard and had failed to advance after being for an hour at the 
outlet. Low forceps was applied. Application was perfect and extraction not 
difficult. There was no unusual degree of traction. Extraction of the shoulders 
and body was very easy and presented no possible means of trauma. There 
was no asphyxia, no facial or other paralysis, no evidence of fracture and no 
sign of trauma, except two very slight forceps abrasions which healed readily 
without scar. The baby cried normally. Birth weight was 7 pounds 14 ounces. 
There was the usual postnatal loss of weight which reached its maximum on 
the third day, after which the baby gained continuously and recovered her 
normal weight on the eighth day. 

During the night of the third day (November 4-5) the baby cried a great 
deal, not, however, with any unusual force, and was turned over to the prone 
position. She was left alone in this position for a period of time which we 
have not been able exactly to determine. On her return, the nurse found on 
the bedclothes under the face a streak of blood about 6 inches long by 1 inch 
wide, and noticed that the tip of the baby’s nose was severely abraded. The 
baby had evidently been moving her head to and fro in an effort to get her 
nose away from the bedclothes and so to obtain free access of air. When seen 
at this time she was crying vigorously. In the morning, when she was 
undressed, a swelling of the upper chest and of the neck was discovered. 

Physical examination.—Nutrition and color normal. The eyes are somewhat 
slanting but otherwise normal. Ears normal. There are two nearly healed for- 
ceps abrasions, one in front of each ear, unaccompanied by swelling, redness or 
crepitation. The tip of the nose is abraded and covered with a crust of blood 
and dried serum. There is no obstruction of the nares, but a faint stridor is 
heard both in inspiration and expiration. The mouth is normal but the danger 
from crying or struggling is too great to permit an examination of the pharynx. 

There is a symmetrical swelling of the subcutaneous tissues of the neck and 
chest anteriorly, extending from the lower border of the lower jaw, over the 
anterior triangles of the neck and the upper central portion of the anterior 
chest wall, centering over the manubrium sterni and gradually diminishing 
laterally. The greatest elevation is estimated at about three quarters of an inch. 
The swelling is unaccompanied by redness or induration; it is quite soft, does 
not pit on pressure and distinct crepitation is felt on palpation. 

No abnormalities in heart or lungs can be detected. Breath sounds are 
normal in quality and volume and equal in the two sides. No areas of absent 
breathing can be detected. Factitious sounds resembling crepitant rales when 
the stethoscope is pressed down are heard over the emphysematous area but 
there are no rales posteriorly. Abdomen, genitals and extremities are normal. 
There is no sign of fracture of any of the bones, a particularly careful 
examination being made of the cranium, bones of the face, the clavicles, sternum 
and ribs. 

Pulse, temperature and respiration are normal. Bleeding time, 90 seconds. 
Coagulation time, 6 minutes. 
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Roentgen-ray examination November 6 showed no evidence of fracture of 
ribs or sternum and, with one exception, none of abnormality within the thoracic 
cavity. The exception was an area of decreased density, measuring 8 mm. by 
15 mm., in the second and third interspaces just to the left of the sternum, which 
may have represented a collection of air under the pleura or around the main 
bronchus at the hilus. 

Treatment.—Treatment consisted simply in keeping the baby as quiet as pos- 
sible. She was put in a separate room, in charge of a special nurse, who was 
instructed to take particular care that the baby should not cry unnecessarily. 
The room was kept dark Napkins were changed promptly. If the baby seemed 
hungry before feeding time she was offered small quantities of a 5 per cent. 
lactose solution. A supplementary formula of modified milk was offered at 
feeding time until the mother’s milk supply became adequate. It is a tribute 
to the nursing which this baby received that during the seven days of observa- 
tion she was hardly once heard to cry. She gained steadily and there was no 
evidence that any more air was being forced into the tissues. The swelling 
remained stationary for about three days and at the end of seven days, at which 
time the baby was taken home, the swelling had diminished by about one half. 
At the time of discharge, there was no stridor and no evidence of any dis- 
comfort or disability. There was no elevation of temperature at any time: No 
drugs were administered. 

Subsequent Course—I did not see the baby again until Jan. 27, 1920, when 
she was 86 days old. The mother stated that the swelling had diminished stead- 
ily, wholly disappearing by about November 20. It has not reappeared. The 
baby has made uninterrupted progress on breast feeding. Particular pains have 
been taken to prevent prolonged or forcible crying, at the expense, it must be 
admitted, .of regularity in the feeding schedule. The baby weighed at the time of 
the last visit 14 pounds, 6 ounces, an average weekly gain of nearly 9 ounces, 
and appeared normal in every respect. Nothing abnormal could be detected in 
chest wall or lungs. 

DISCUSSION 


It is generally assumed, and doubtless rightly, that the common 
cause of rupture of pulmonary alveoli is an excessive, sudden rise in 
intrapulmonary pressure, such as occurs during severe coughing. It is 
probable that in most cases the lung has already been weakened by 
disease or by stretching from previous severe or protracted coughing. 
Normal lung, however, may be ruptured as the result of severe strain. 
This occurs sometimes in women during childbirth and in babies after 
insufflation. In the latter case the delicacy of the lung of the new- 
born child is probably a contributing factor. 

It is theoretically possible that a high negative pressure might also 
cause rupture. Howell * says of intrapulmonic pressure, “The extreme 
variations are obtained when the openings to the outside are entirely 
shut off. When an inspiration or an expiration, is made with the 
glottis firmly closed, the pressure in the lungs, of course, rises and 
falls with the rarefaction or compression of the contained air. A 
strong inspiration under such conditions may lower the pressure by 
30 to 80 mm. of mercury, while a strong expiration raises the pressure 


2. Howell, W. H.: A Textbook of Physiology, Ed. 6, Philadelphia, W. B. 
Saunders Company, 1917, p. 658. 
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by an amount equal to 60 to 100 mm. of mercury.” Since the maxi- 
mum negative pressure may nearly equal the maximum positive pres- 
sure, there seems to be no reason why alveolar rupture cannot result 
from the former. It is possible that in the present case the obstruc- 
tion of the nose from the blood-stained bedclothes was complete or 
nearly so during inspiratory efforts which would tend to increase the 
obstruction, but, perhaps, less so during expiratory efforts which would 
tend to relieve it. If this was actually the case, rupture resulted from 
excessive negative pressure in the lung. 

The careful nursing received by this patient probably saved her 
life. Guillot’s two patients died from an increasing respiratory obstruc- 
tion which was undoubtedly caused by the progressive escape of air 
into the mediastinal space, particularly in the narrow thoracic outlet, 
a condition which was certainly aggravated by coughing and crying. 
The avoidance of excessive increases in intrapulmonic pressure in the 
present case was sufficiently complete to allow air absorption to proceed 
at a greater rate than air escape and so to permit recovery. 
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PROGRESS IN PEDIATRICS 





REVIEW OF THE LITERATURE OF THE PAST FIVE 
YEARS ON ANAPHYLAXIS AND RELATED 
PHENOMENA 


A. R. CUNNINGHAM, M.D. 
Boston Dispensary Research Fellow in Pediatrics, Harvard University 


BOSTON 


As briefly stated by Weil,’ a guinea-pig, by virtue of a single injec- 
tion of alien protein, becomes hypersensitive toward that protein, but 
by frequent repetition of the same injection, becomes immune. An 
immunized guinea-pig, on the other hand, possesses a serum which, 
when injected even in minute amounts into a normal guinea-pig, ren- 
ders the latter highly hypersensitive to the specific antigen in question. 

Up to 1913, according to reviews of preceding literature,? two more 
or less acceptable explanations of the phenomena of anaphylaxis had 
been advanced. ‘The first of these hypotheses, the “cellular theory,” 
was advanced by Ehrlich. This supposes that the cells of the body 
respond to the stimulus of foreign protein by the production of specific 
immune substances. If large quantities of these substances are pro- 
duced and are thrown off by the cells into the circulation immunity 
occurs toward that specific protein. After a single injection of a foreign 
protein, however, certain animals, notably the guinea-pig, instead of 
becoming immune, become hypersensitive. It is assumed that in these 
cases, instead of discharging them into the circulation, the cells have 
retained their immune bodies, attached to themselves as receptors, and 
that the antigen, on re-injection, becomes anchored to these cells and 
so produces toxic or anaphylactic symptoms. 

When animals are passively sensitized by the injection of immune 
serum, it is found that an interval must elapse before these animals 
become anaphylactic; the injection of antigen during this “incubation 
period” produces either no symptoms or only slight ones. This 
phenomenon was interpreted as indicating that the antibodies intro- 
duced passively became effective in producing hypersensitization only 
when they had become anchored by the body cells, and that the “incuba- 
tion period” represented the time necessary to effect this fixation. 


1. Weil: J. Med. Res. 22:497, 1913. 
2. Gurd: J. Med. Res. 26:205, 1914. 
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As a corollary to these views, it was assumed that the function of 
the circulating immune bodies in an immunized animal was simply to 
bind antigen when introduced, and so protect the body cells with their 
fixed receptors from attack. 

The other hypothesis is known as the “humoral theory.” It is based 
on the fact that guinea-pigs may be poisoned instantaneously, with all 
the symptoms of anaphylaxis, by means of an injection of a mixture of 
antigen and of immune serum which has been incubated for a brief 
period. It assumes that, in a similar way, an antibody is formed in 
the blood, which, aided by complement, acts as a proteolytic ferment. 
When only smal! amounts of antibody are present, as after a single 
injection, the degradation of the protein introduced in a second injec- 
tion is incomplete, and toxic proteoses are produced. When large 
amounts of antibody are present, as after repeated injections, the degra- 
dation of the foreign protein, on injection, advances rapidly to a much 
farther point, resulting in the production of nontoxic end products. 

The chief difficulty encountered by this view is the “incubation 
period,” which unquestionably accompanies the typical experiment in 
passive sensitization. In order to explain this, it is assumed that the 
“incubation period” represents a temporary period of anti-anaphylaxis 


due to the simultaneous introduction of traces of antigen which are 


supposed to persist in all immune serums. 


Two difficulties have been encountered by the advocates of the 
cellular theory ; one being that under certain conditions the incubation 
period can be abolished, and consequently that cellular fixation is an 
unnecessary assumption. The second was the difficulty in demonstrat- 
ing that an excess of free immune bodies in the circulation effectively 
protects the injected animal. 


Before reporting his own experimental work, which strongly sup- 
ports the cellular theory, Weil,’ in an analysis of preceding literature, 
throws a great deal of doubt on the evidence that passive sensitization 
can occur without an intervening period of incubation. He admits 
that this period may be very short. 


In his own experiments, he found it impossible to produce anaphy- 
lactic shock in guinea-pigs by injecting antigen and antibody simul- 
taneously. For sensitization to occur, the lapse of an interval of time 
was necessary between the two injections. The injection of incubated 
antigen and antibody admittedly produces immediate anaphylactic 
symptoms, but it has been demonstrated that digestion occurs during 
incubation, and the degradation products so produced are probably the 
toxic factors. The hypothetical toxin so produced has been called 
“anaphylatoxin.” Similar symptoms may also be produced by degrada- 
tion products of proteins obtained by purely chemical methods, and, 
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therefore, it is evident that the classical symptoms of anaphylaxis are 
produced by a variety of other forms of intoxication and are not to be 
considered as by themselves, a true criterion of the state of anaphylaxis. 
The literature relating to “anaphylatoxin” will be reviewed later in this 
paper. 

To eliminate the humoral factor in anaphylactic shock, several 
authors report experiments with smooth muscle organs of sensitized and 
immunized animals after isolating and completely freeing them from 
blood; Shultz * showed that sensitization persisted in the bloodless 
smooth muscle cells of the uterus from sensitized guinea-pigs, when 
exposed to a solution of the specific protein or antigen. The findings of 
these experiments were borne out to some extent by similar experiments 
with imraunized animals by Manwaring and others, as quoted by Weil. 
By the transfer of serum from immunized guinea-pigs to normal ani- 
mals, and then injecting their serum into other normal pigs, Weil * 
showed by the diminished symptoms in the last guinea-pigs of the 
series, on injection with the specific antigen, that the quantity of anti- 
bodies was apparently diminished by circulation in those first injected, 
as would be expected if, according to the cellular theory, they had 
been taken from the circulation by the fixed cells. 

By the presence of the incubation stage in animals passively sen- 
sitized by the serum of other passively sensitized animals, Weil * points 
out that the explanation of this stage according to the humoral theory, 
as anti-anaphylaxis due to small traces of antigen present in the immune 
serum, is unlikely. 

Attempts to protect passively sensitized guinea-pigs by the injection 
of large amounts of free antibodies showed that the protective value of 
free immune bodies is very low, and that a large excess must be present 
in the circulation to afford protection against anaphylactic shock. It was 
shown, however, that this is one of the most important functions of 
free antibodies. The explanation was advanced that the attached anti- 
bodies of the cells had a stronger attraction for the antigen than had 
the circulating antibodies. Experiments in partly immunized and in 
anti-anaphylactic animals * indicated that these animals contained in 
their blood enough antibodies to protect against the antigen if brought 
in contact slowly, as by peritoneal injections, but that if the antigen 
was injected intravenously, the symptoms of shock occurred. Weil 
concludes that exactly the same antibodies are present in anaphylaxis as 
in immunity—in the former they predominate attached to the cells, in 
the latter they predominate in the serum. 


3. Schultz: Bull. Hyg. Lab. U. S. P. H. S., No. 80, 1912; J. Pharm. & Exper. 
Therap., 1910, p. 549. 
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Attached to the humoral hypothesis is considerable discussion as 
to the source of the toxic fraction. Is it derived from the digestion of 
the protein which is introduced as an antigen, or is its source the 
protein of the cells of the animal itself? Bronfenbrenner* claims 
that this poison originates from the serum as a result of its autodigestion 
and not from the foreign protein. Jobling, Petersen and Eggstein ° 
consider that the acute intoxication is brought about by the cleavage of 
serum proteins and proteoses through the peptone stage by a nonspecific 
protease. They explain the mechanism of sensitization and anaphy- 
lactic shock in this way: “Serum ferments are practicalty unaltered by 
the primary injection of foreign protein. During the course of sensitiza- 
tion, the injection of the antigen is followed by the mobilization of a 
nonspecific protease which increases in rapidity as the maximum period 
of intensity is reached. Acute shock is accompanied by the instan- 
taneous mobilization of a large amount of nonspecific protease, decrease 
in antiferment, increase in the noncoagulable nitrogen of the serum, 
increase in the amino acids and a primary decrease in serum proteoses. 
Later, there is a progressive increase in the noncoagulable nitrogen, in 
proteoses, and in serum lipase. The specific elements lie in the rapid 
mobilization of a nonspecific protease and the colloidal serum changes 
which bring about the change in the antiferment titer.” 

Manwaring, Kusama and Crowe® and Manwaring and Crowe‘ 
found that the perfusion of isolated organs and tissues with dilute 
foreign protein solution furnishes no evidence of measurable destruc- 
tion of foreign protein by blood serum, nor of appreciable destruction 
or binding of foreign proteins by the fixed tissues during acute anaphy- 
lactic shock. Their findings were borne out by the results of similar 
experiments by other investigators * and afford no support for either 
the sessile receptor theory or the theory of humoral protein destruction. 

Whipple and Cooke,’ however, found that proteose injections in 
fasting dogs were followed by a rise in nitrogen elimination to more 
than 100 per cent. above normal. This declined slowly, over a period 
of from three to five days. They consider their results as evidence of | 
cell injury and considerable protein destruction. Later experiments by 
the same authors *® showed a large increase (40 per cent.) in the non- 
protein nitrogen of the blood, chiefly in blood urea nitrogen but also to a 
small extent in the amino and peptid nitrogens. The changes in the 
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blood nonprotein nitrogen are identical with those following the inges- 
tion of large amounts of meat. These facts indicate that the proteose 
intoxication causes an abnormally rapid autodigestion of tissue proteins, 
but that the nitrogenous end products are practically the same as those 
resulting from the normal catabolism of food proteins and probably 
play no part in causing the intoxication. Weil ** demonstrates by trans- 
fusion experiments that these chemical changes are without influence 
on the development of shock. They are simply the harmless by-products 
of the anaphylactic reaction of the sensitized liver, and, as a matter of 
fact, accompany a variety of pharmacologic procedures which injure 
the liver, such as chloroform or phosphorus poisoning. 

The weight of recently obtained evidence is, therefore, against the 
humoral theory and rather strongly supports the cellular receptor theory. 

Manwaring and Kusama,"* studying anaphylactic and immune reac- 
tions by means of isolated guinea-pig lungs, find that an immune guinea- 
pig shows apparently a fixed cellular hypersensitiveness, inhibited or 
protected by humoral or serum immunity. There are three essential 
factors in anaphylactic phenomena ; (a) cellular hypersensitiveness, (b) 
humoral anaphylaxis, or the response (anaphylatoxin formation) of 
anaphylactic blood, and (c) humoral immunity—the inhibiting action 
of immune blood. In the fourteen-day anaphylactic guinea-pig, the 
fatal bronchial spasm is due partly to fixed cellular hypersensitiveness, 
and partly to humoral anaphylaxis. In the four-week anaphylactic 
guinea-pig, the fixed cellular hypersensitiveness is usually greater than 
in the fourteen-day guinea-pig. The humoral reaction is, however, 
usually absent. The fatal spasm is usually due to the fixed cellular 
hypersensitiveness solely. The immune guinea-pig usually shows fixed 
cellular hypersensitiveness greater than in the fourteen-day guinea-pig. 
A fatal bronchial spasm is prevented by the inhibiting action of the 
immune blood. These experiments were borne out by experiments by 
Moore ** and by Manwaring and Crowe ** using the smooth muscle of 
the guinea-pig uterus after removing all blood and serum. 

Anaphylatoxin.—Recently there appeared a summary by Novy and 
DeKruif ** of a series of investigations made by them on the nature of 
anaphylatoxin. They found that a disturbance similar to what is known . 
as anaphylactic shock can readily be produced by the addition of almost 
any alien substance to a serum, whether in the living animal or in the 
test tube. The substances which they mention include bacteria, trypano- 
somes, organ cells and extracts, peptone, agar, starch, inulin, kaolin, 
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silicic acid, barium sulphate, diverse salts and even distilled water. 
The result is a nonspecific anaphylactic shock, to be distinguished from 
specific anaphylactic shock in which the inducing substance is formed 
by the interaction of the antigen with its antibody. They also concluded 
that the poison produced did not come from the substance introduced, 
but that its matrix was always present in normal serum, and that the 
substances which convert it into anaphylatoxin act merely as inducers | 
or accelerators of this reaction. Since shock blood is incoagulable, 
they assume that this inducing substance also reacts with fibrinogen. 
All bloods are toxic in the precoagulation stage—thus the blood of a 
normal rabbit when rapidly transfused into the vein of a guinea-pig, is 
usually harmless in a dose of 3 c.c. If, however, the blood is held in 
the syringe for three minutes before injecting, it becomes fatally toxic. 
The effects produced are those of anaphylatoxin. The production of 
anaphylatoxin varies in different species of animals and in different 
individuals. The two reactions—blood coagulation and blood toxifica- 
tion, are twin phenomena in which labile substances undergo intra- 
molecular rearrangement. In one case, the insoluble fibrin is produced, 
and in the other, the soluble anaphylatoxin. There is no good reason 
to believe that anaphylatoxin is formed by the hydrolysis of a matrix. 

Weil ** takes the position that these reactions are in no way related 
to true anaphylaxis. “Anaphylaxis, meaning the reaction of a previ- 
ously treated animal to (fresh) injections of antigen, is always and 
invariably mediated by the cellular antibody and by that alone.” 

Other Views of Anaphylaxis—lIn one of his earlier papers Novy ** 
advanced the suggestion that anaphylactic shock was the result of a dis- 
turbance of the colloidal state of the plasma constituents caused by the 
alien material introduced. In two papers Krichewsky,** injecting the 
sap of cotyledon Scheideckeri, concludes that the cause of anaphylactic 
shock and death is a change in the degree of disperseness of plasma 
colloids. 

Soula,?® Klinkert,”° and others, consider that anaphylaxis is a result 
of the action of poisons on the nervous system. Soula finds a distinct 
modification of the lipoid formula of the nerve centers, in the course 
of sensitization, and considers the humoral reaction as secondary. 
Klinkert considers that the nervous system in anaphylaxis is excep- 
tionally sensitive. 

Relation of Anaphylaxis to Precipitin, Agglutinin and Complement 
Fixation Reactions.—In studies to determine the relation of precipitin 


16. Weil: J. Immunol. 2:109, 1916; 2:399, 1917. 

17. Novy and DeKruif: J. Infect. Dis. 20:499, 1916. 

18. Krichewsky: J. Infect. Dis. 22:101, 1917. 

19. Soula: Presse méd. 24:471, 1916. 

20. Klinkert: Nederl. Tijdschr. v. Geneesk. 1:941, 1918; 1:202, 1917. 











Wr a sneer ns 


ay 9 


lt, RE Am 8 t= 


= 


a 





398 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


to sensitizin (the anaphylactic antibody) Weil *' concludes that both 
are properties of the same substance. This substance loses the pre- 
cipitating property upon heating but does not so lose the sensitizing 
property. The antigen and the precipitating antibody do not coexist 
in the same fluid without undergoing union and precipitation. Other 
results may be obtained, however, when the antigen used consists of 
mixed substances. Outside the body, precipitates may contain both 
antigen and antibody, but their coexistence in a precipitate does not 
prove their coexistence in the body. 

Lake, Wells and Osborne ** produce evidence to show that the pre- 
cipitin, agglutinin, complement fixation and anaphylactic reaction all 
represent the interaction of the same specific immune body with its 
corresponding antigen, the different reactions being merely different 
methods of demonstrating the presence of this antibody. 

In comparing the phenomena of complement fixation and anaphy- 
laxis, Kahn and McNeil ** find that whereas a fraction of a milligram 
of antigen may suffice to produce anaphylactic antibodies, the produc- 
tion of complement fixation antibodies requires a much larger amount 
of protein. Gelatin, which lacks cystin, tyrosin and tryptophan, and 
which has been shown to lack anaphylactic properties, also fails to 
produce fixation. This seems probably to be due to its deficiency in 
aromatic radicals which have been shown by a number of workers ** to 
appear particularly important in immunity reactions. Mere lack of cer- 
tain amino acids does not prevent a protein from becoming an antigen. 
As in other immunity reactions, specificity of the complement fixation 
reaction depends on the chemical structure of the protein molecule, and 
if the molecule be split its specific complement binding power is lost. 

Specificity —Wells and Osborne *° found that the pure hordein of 
barley would produce an anaphylactic reaction in a guinea-pig sensitized 
to pure gliadin of wheat, which is chemically related but distinct im 
formula. It also produced a reaction in a guinea-pig sensitized to pure 
gliadin of rye, which is chemically the same as that of wheat. These 
reactions were not as strong as those produced by the homologous 
protein. They conclude that this indicates either the presence in gliadin 
and hordein, of two or more individual proteins, one of which is com- 
mon to both, or that both contain a common chemical reactive group. 
Chemical evidence favors the latter assumption. Probably the entire 
protein molecule is not involved in the specific character of the 
anaphylactic reaction, but this is developed by certain groups contained 
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therein. One protein molecule may contain two or more such groups 
which determine the specificity. The possibility still remains that so- 
called “pure proteins” really consist of mixtures, and that an individual 
protein rather than a group of the protein molecule determines the 
specificity. The same authors ** show evidence that the solubility of 
vegetable proteins in the body fluids (peritoneal) is an important factor 
in determining the severity of the reaction. The more soluble, the more 
severe is the reaction. Zinsser and Parker ** found that this is also 
true of bacteria and red blood cells. Whole bacteria or whole red cor- 
puscles do not cause a reaction in the sensitized uterus ; the reaction only 
occurs when they are added in the form of an extract or solution. 

Wells and Osborne ** state that protein substances are found in 
many grains and seeds, which, on account of their solubilities, have 
been designated as “proteoses.” Since artificial proteoses produced by 
the tryptic digestion of egg-white, and other lower products of hydrol- 
ysis, do not sensitize guinea-pigs, it is evident that these natural sub- 
stances which exhibit strong anaphylactogenic properties in guinea- 
pigs belong to a group of proteins chemically distinct from any previ- 
ously recognized, and that their designation as “proteoses’” is conse- 
quently improper. 

Role of the Lungs in the Anaphylactic Reaction—The lungs show 
three types of anaphylactic reaction: ** (a) bronchial, or the spasmodic 
contracture of the bronchial musculature unassociated with recognizable 
changes in the pulmonary blood vessels ; (b) vascular, or the spasmodic 
contracture of pulmonary blood vessels usually accompanied by edema, 
and usually followed by a mild bronchial reaction ; (c) pseudo-anaphy- 
laxis, or the plugging of pulmonary blood vessels with thrombi. These 
types are found in animal experimentation. Pelz and Jackson,*® from 
experiments with highly sensitized and pithed dogs, feel certain that 
the asphyxia produced by the acute bronchial constriction, may readily 
be the cause of death. These phenomena occur with the liver and 
other abdominal viscera wholly removed from the circulation. 

Réle of the Liver—Since it has been suggested that cases of food 
sensitization receive their antigenic doses of protein through a too 
permeable intestinal wall which permits the passage of the specific 
protein in an insufficiently digested state, it will be of interest to con- 
sider the action of the organ which receives directly through the portal 
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system, a large share of the mesenteric blood, and which has an 
important part in the metabolism of protein. 

Portal blood ** goes from the capillaries of the intestines to the liver 
without aeration or contact with other tissues. In the passage through 
the intestinal villi, it comes in contact with many cells whose function 
is to absorb and throw into the blood the various products of tryptic 
digestion. Probably, also, proteolytic ferments are absorbed and car- 
ried to the liver.** It is also probable that the carbon dioxid tension 
is greater in the portal blood than in the peripheral blood because of 
the decreased pressure and slower circulation. This condition would 
tend to increase the rate of proteolysis. It is not definitely known 
whether protein molecules are completely broken down to the end- 
products of tryptic digestion before absorption, or whether large frag- 
ments of molecules may not be carried to the liver and there broken 
into amino-acids before entering the peripheral blood. The liver is prob- 
ably rich in ferments as shown by the rapid postmortem autolysis. For 
these reasons protein substances might be expected to produce atypical 
reactions of anaphylaxis when introduced into the portal rather than the 
peripheral circulation. It was assumed by Abderhalden as quoted by 
Falls,*? that the liver is a buffer between the intestinal and the general 
circulation and protects the latter from the entrance of foreign proteids 
which, when incompletely digested, would have poisonous potentialities. 

Falls finds that guinea-pigs may be sensitized by intraportal injec- 
tions of human serum with resultant anaphylactic shock after either 
peripheral or intraportal subsequent injection. Larger doses are neces- 
sary when the shock dose is administered intraportally, irrespective of 
whether the sensitizing dose is given thus or peripherally. 

Manwaring and Crowe * perfused the isolated organ with solutions 
of dilute foreign protein and tested the resulting changes in the toxicity 
of the perfusion fluid by subsequent perfusions of isolated anaphylactic 
lungs. They found that the liver of a normal guinea-pig produces little 
or no change in the toxicity of the perfusion mixture for the anaphy- 
lactic lungs on subsequent perfusion, were thrown into a typical anaphy- 
lactic resporise. Repeated perfusion of the anaphylactic liver, on the 
other hand, invariably results in reducing the toxicity of the perfusing 
fluid when the protein is diluted in normal blood. This reduction, 
however, is never as complete as when the liver is anaphylactic, and the 
foreign protein is carried in anaphylactic blood. In these experiments, 
the perfusion fluid usually completely or almost completely loses its 
power to produce an anaphylactic response when later tested with 
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anaphylactic lungs. Furthermore, on repeated passages through the 
anaphylactic liver, the perfusion fluid also acquires a new power, that 
of causing an unusual relaxation in the pulmonary tissues. There is 
also a loss of the occasional power of the perfusion fluid to cause 
vasoconstriction. The detoxicating effect of the anaphylactic liver is 
therefore accompanied by, and is possibly due to, the explosive forma- 
tion and liberation of vasodilator and bronchodilator substances. Simi- 
lar findings were obtained by Simonds.** 


As contrasted with guinea-pigs, in which the cellular reaction of 
anaphylaxis affects chiefly the smooth muscle cells, in dogs it is a 
cellular reaction the chief site of which is the hepatic parenchyma. 
Weil *° states that in dogs all features of anaphylactic shock appear to 
be due to the direct effect of the antigen on the sensitized liver. 
Simonds ** demonstrates the congestion of the liver in anaphylactic 
shock in these animals, and the resulting incoagulability of the blood. 
The congestion of the liver appears adequate to account for the fall 
in blood pressure. Proteolytic changes appear in the blood similar to 
those accompanying other forms of hepatic injury such as chloroform 
or phosphorus poisoning. 

Other Pathology.—According to several authors ** eosinophilia is 
present in anaphylactic shock.** Boughton *’ finds lesions of the smaller 
arteries of the liver, kidney, spleen and heart, after repeated injections 
of foreign protein in sensitized guinea-pigs. These are most prominent 
in the liver and spleen. The same author ** finds that repeated 
anaphylactic shock in guinea-pigs is able to produce lesions of the 
kidney that are not produced by acute anaphylaxis alone. These 
lesions are characterized by necrosis and swelling. The site of the 
chief disturbance in shock apparently varies in different species, in 
the guinea-pig affecting the smooth muscle especially of the lung tissue, 
and in the dog, the hepatic parenchyma, producing marked congestion. 

Hwman Sensitization Heredity : Cooke and Van der Veer ** made 
an extensive investigation of this subject. They found conditions 
probably anaphylactic in nature in the family history of 48 per cent. 
of 504 sensitization subjects, while in seventy-six normal persons this 
history was obtained in only 14 per cent. In patients with a double 
heredity the period of maximum liability occurs in the first five years 
when 36 per cent. of forty-four persons developed it. In persons 
having only a single inheritance of this sort, this period is from ten 
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to fifteen years. In patients without heredity, the height of the curve 
is not reached until the age of 20 or 25. The offspring of a sensitive 
patient is, however, not born sensitive ; the clinical form in children is 
much more apt to differ from that of the parent (45 per cent.) than to 
be identical (18 per cent.), and it is to be concluded that sensitized 
individuals transmit to offspring not their own specific sensitization, but 
an unusual capacity for developing reactivities to any foreign protein. 
Sensitization is inherited according to mendelian laws as a dominant 
trait. 

Many of their cases showed multiple sensitization. They did not 
find that artificial sensitization is easy to accomplish and horse serum 
was tested in this respect. Evidently the type of clinical sensitization 
that is naturally acquired and maintained is dependent on some other 
factor than mere parenteral injection. 

Tests of Protein Sensitization—Various methods are in use for 
determining the presence of protein sensitization in human beings. In 
tuberculosis the specific tuberculin is brought into contact with the serum 
by the cutaneous or the intracutaneous method, or by instillation into 
the eye. It has been demonstrated by Bass *° that the intracutaneous 
test is more sensitive than the ordinarily used cutaneous method. This 
intracutaneous method has also been adopted in testing for the presence 
of diphtheria antibodies. Walker and Adkinson * consider the cuta- 
neous method to be preferable in testing for protein sensitization in 
asthmatics and hay-fever patients. They find that this test is specific, 
not too sensitive, and separates closely related proteins, and that it 
serves as a safe index to the dosage to be used in immunization. The 
intracutaneous test is too sensitive to be specific or a valuable index 
to treatment. In Study XIII ** and Study XV * the author concludes 
that in the failure of cutaneous tests, serum agglutination tests were of 
value in a few instances, especially of S. pyogenes aureus sensitization. 
No serum agglutinates S. pyogenes albus. In Study XII,** Walker, 
from a series of patients with bronchial asthma, concludes that com- 
plement fixation and precipitin reactions have no value in diagnosis, 
prognosis or treatment. 

The cutaneous test is performed with pure proteins soluble in dilute 
alkali solutions. A cut one-eighth of an inch long and not deep enough 
to draw blood, is made in the skin, through a drop of decinormal sodium 
hydrate solution. A small amount of blood is not of consequence. A 
small quantity of dry powdered protein is then mixed with the drop 
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of alkali, and thus, in solution, comes in contact with the serum of the 
patient. The occurrence of a wheal and reddening constitutes a posi- 
tive reaction. The intracutaneous test consists in injecting a solution 
of protein into the skin. Strickler and Goldberg ** consider this reaction 
not positive unless it persists for forty-eight hours, and they believe that 
this element of time constitutes the most important factor in deter- 
mining a positive reaction. Next to the element of time, infiltration, 
or the presence of a papule, is most necessary, and lastly erythema. 
They conclude that these reactions, when interpreted properly, are a 
valuable guide in determining dietary factors operating in the produc- 
tion of diseases of the skin. They are specific, but a positive one does 
not necessarily indicate that the disease is due to the food giving the 
positive reaction. 

Tracey ** describes the normal reaction of the skin to stroking. 

The methods of preparation of pure proteins suitable for such tests 
have been described by Wodehouse,** Ferry,** Baker and Floyd,*" and 
Goodale.*° 

Clinical Forms of Anaphylaxis—Simpson ™ in work on primrose 
dermatitis, makes a valuable comment bringing out the true relations 
and nature of anaphylaxis in clinical work. Quoting Richet, he states 
that it was shown in 1898 that anaphylaxis depends on the previous 
injection into, or the presence in the body, of some sensitizing sub- 
stance. Another demonstrated fact is that such an exciting substance 
must be of a protein nature. In support of this he cites Miller,” 
Richet,** Thiels ** and others. Therefore, it is to be remembered that 
drug hypersensitiveness, or poisoning by other nonprotein substances, 
are not true anaphylaxis. This is also true of conditions resembling 
anaphylactic shock which are produced by proteins without previous 
sensitization, either natural or artificial. 

Simpson showed that in primrose dermatitis it is not possible to 
sensitize an animal, either actively or passively, with the poison of 
ths plant, and that the protein of the plant had nothing to do with 
causing the reaction. He concludes that the cases of skin eruptions 
caused by the primrose were instances of epithelial irritability and not 
dependent on any immunologic process. 
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The Intestinal Tract in Sensitization —Talbot ® finds that during 
infancy practically all cases of sensitization are due to foods. Because 
of adaptation or immunization, the idiosyncrasies to foods become less 
common as the age of puberty is reached. Asthma, recurrent bronchitis, 
eczema and gastro-intestinal indigestion are the diseases which are 
most commonly due to foods. This explanation, however, cannot be 
given as the cause in all cases of such diseases. Egg is the commonest 
offender in asthma cases, but some cases are sensitive to more than one 
food, especially in the case of cereal grains. Bacteria have been the 
cause in some cases. This author cites literature to show that the 
gastro-intestinal wall of new-born infants is permeable to undigested 
foreign protein. Soon the infant develops the power of destroying 
such proteins. Lust °* and Hahn,** quoted by Talbot, showed that in 
a small percentage of babies with disturbances of digestion, precipitins 
to cow casein are demonstrable in the serum. There is evidence that 
in the case of egg and cow’s milk, boiling reduces the liability to 
sensitization. 

Schloss and Worthen ** found that the intestinal tract of normal 
infants is usually impermeable to undigested foreign protein. In 
agreement with other authors quoted by them, they also found that in 
nutritional or gastro-enteric disorders, foreign protein may be absorbed 
in an undigested or partially undigested state and appear in the urine. 
From preliminary investigation they conclude that such foreign protein 
appears earliest in the blood but that it also appears in the urine and 
persists there for a longer time. In testing for such protein they used 
both anaphylactic tests and the precipitin reaction, finding that the 
latter was more delicate than the anaphylactic test which only became 
positive when there was enough protein in the urine to be coagulable. 

Schlutz and Larsen ** undertook the study of four types of diseases 
of the gastro-intestinal tract in children. These were extreme atrophy, 
overfeeding with cow’s milk, periodic vomiting, and cases affected with 
the exudative diathesis, styled by Czerny, “inflammatory exudative 
diathesis.” They obtained marked anaphylactic phenomena in animals 
which, sensitized by the serum of patients of the last group, were 
later injected with a small quantity of milk, usually intraperitoneally. 
Their results in the first three groups were not as definite as in the 
cases of exudative diathesis. 

Greer,*® by the intradermal injection of cow’s milk in infants suf- 
fering from gastro-enteric disorders, agrees with these authors and 
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concludes that there is strong evidence of increased permeability of the 
intestinal wall to incompletely digested lactalbumin and to a lesser 
extent of caseinogen, and that sensitization takes place as a consequence. 


Eczema.—Blackfan,” in forty-three persons who did not have 
eczema, found only one showing any evidence of susceptibility to 
protein, by cutaneous and intracutaneous tests. On the other hand, in 
twenty-seven persons having eczema, twenty-two showed susceptibility. 
This was usually to egg white, cow’s milk, or human milk. With older 
children great improvement occurred in some cases if protein were 
witheld from the diet. In infantile eczemas this treatment is neither 
feasible nor successful. It is, in the first place, impossible to leave out 
animal protein from the infant’s diet for a long interval without dis- 
turbing nutrition, and secondly, although such treatment might produce 
early improvement, the eczema shows a strong tendency to recur even 
while on the low protein diet. 

White * says that in the presence of eczema when neither fat nor 
starch is found in excess in the stools, one should look for hyper- 
susceptibility to egg albumin or to milk. In chronic eczema the great 
majority seems to exhibit sensitization to one or more food substances. 

Walker * reports cases in which the proteins of horse dandruff, 
ragweed, and timothy pollens may cause eczema, both from external 
exposure and internal injection in predisposed persons. Eczematous 
persons tolerate very small doses of the offending protein with improve- 
ment. This is a handicap in treating asthma in such patients because 
the amount of protein that benefits eczema is too small to prevent 
asthma, and the amount that immunizes against asthma makes the 
eczema worse. From these proteins, also, urticaria and angioneurotic 
edema were caused in some of their patients. McBride and Schorer * 
describe the erythematous and urticarial eruptions resulting from sensi- 
tization to certain foods. 

. Talbot ** and Schloss ** agree that immunizatfon is practicable in 
the case of egg protein. 

Hoobler * divides the symptoms of anaphylaxis in infancy into 
those relating to the skin, those of the upper respiratory tract, those 
involving the lower respiratory tract, those connected with the diges- 
tive organs, and those involving the nervous mechanism. He believes 
that many minor conditions may be due to protein sensitization and that 
proper food modification causes relief. 


60. Blackfan: Am. J. Dis. Child. 11:441, 1916. 
61. White: J. Cutan. Dis. 34:57, 1915. 
. Walker: J. A. M. A. 70:897, 1918. 
. McBride and Schorer: J. Cutan. Dis. 34:70, 1915. 
. Schloss: Trans. Am. Pediat. Soc., 1915, p. 37. 
. Hoobler: Am. J. Dis. Child. 12:129, 1916. 
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Respiratory Disturbances——Asthma: Walker ® believes that minor 
respiratory disturbances in many cases are the real beginning of later 
asthma and are the first symptoms of sensitization to some protein. 
In 400 patients it was found that first attacks were fairly evenly dis- 
tributed among patients of different ages until the age of 45, when 
the primary cases became much less frequent. As the age of onset 
increases, the percentage of those who are sensitive to some protein 
diminishes. Succeeding ages of onset are accompanied by a gradual 
decrease in the number sensitive to animal hair proteins. Sensitiza- 
tion to food proteins was far more frequent in those persons who began 
their asthma during infancy, and, while at this age, eggs, milk, and 
cereals were most prominent among disturbing proteins, at later ages 
such proteins as fish, meat and potato became the more frequent. The 
frequency of sensitization to bacterial proteins was about the same for 
all ages up to 40. More were sensitive to the protein of S. pyogenes 
aureus than to any other bacterial protein. 

Of the sixty-eight patients sensitive to food proteins, half were 
sensitive to the proteins of cereals, and wheat was by far the most 
common food to cause asthma. Next in order of frequency came egg, 
fish, potato and casein. 

Asthma which occurs only during the summer months is usually 
caused by pollen proteins. In many instances this pollen asthma is 
prolonged throughout the year by bacteria which, because of the 
patient’s lowered resistance, cause bronchitis and secondary asthma. 
A number of patients have asthma only in the early spring and late 
fall and associate their trouble with the changeable weather. In such 
cases bacteria are frequently the cause. Asthma of the winter months 
is usually bacterial. The longer the duration of the asthma, the more 
pronounced may be the resultant emphysema and the asthma may 
thus not be relieved without treatment of this condition. 


Multiple sensitization is a great deal more common among those 
who began to have asthma during infancy. It is not very common 
among those having their first attack after the tenth year. A positive 
skin test with several different proteins may mean that only one or 
several are acting as the cause of the asthma. Treatment is largely 
a matter of judgment in deciding which positive test should be first 
investigated. If the patient is sensitive to food proteins, such foods 
should be omitted for at least a month in order to properly determine 
their effect. In the case of food proteins attempts to desensitize patients 
by the subcutaneous injection, or the gradual feeding of increasing 
amounts of the offending protein, have failed. Walker believes, how- 


66. Walker: Boston M. & S. J. 179:288, 1918; J. M. Res. 36:231, 237, 423, 
1917; 37:310, 1917; J. A. M. A. 69:363, 1917; Arch. Int. Med. 22:466, 1918. 
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ever, that total abstinence for a long interval may desensitize patients. 
The results of dieting are most successful in cases of food sensitization. 

Patients sensitive to bacterial proteins may be desensitized success- 
fully by vaccine treatment. The first dose should not be larger than 
100 million, and each succeeding dose should increase this by not more 
than one half this amount. Autogenous vaccine is preferable. 


In treating patients who are sensitive to the proteins of horse 
dandruff or animal hair or pollens, the dosage should be guided by the 
dilution necessary to produce a skin reaction, 0.1 c.c. of the minimum 
dilution, increased at five or seven days intervals by additions of the 
same amount. Those sensitive to pollens should be treated in advance 
of the season. Occasionally it is necessary to use vaccines in conjunc- 
tion with animal hair proteins in order to benefit the associated bron- 
chitis. The permanency of relief depends on the amount of treatment 
and the patient’s power of resistance. 

In the case of nonsensitive patients by these skin tests, there is 
little to guide us. Occasionally, their serum agglutinates some type of 
organism and treatment with vaccines of that organism frequently 
benefits this asthma. Often they get relief or benefit through autog- 
enous vaccines from the predominating bacterium of their sputum. 
The largest number have been relieved by vaccines of Staphylococcus 
pyogenes aureus, Streptococcus hemolyticus and diphtheroid organisms 
when these have predominated. Occasionally in those who are troubled 
more from catarrhal conditions of the nose and throat than from bron- 
chitis, vaccines from these sources may be given. Naturally, the teeth 
and tonsils may be the seat of infection and should be put in satisfac- 
tory condition. Bronchial asthma must be kept distinct from cardiac 
and renal asthma. Walker * concludes that patients who have seasonal 
asthma caused by pollens are prevented from having asthma by a 
series of treatments with the pollens, provided sufficient treatment is 
given. The usual method employed by him consists in a series of 
injections of various dilutions of the pollen ranging from the strongest 
that fails to give a positive skin reaction to the strongest which gives 
a positive test. If a dilution of 1: 10,000, give 0.2 c.c.; 1: 5,000, give 
0.2 c.c., 0.3 c.c., 0.4 c.c.; 1: 1,000, give 0.2 c.c., 0.3 c.c.; 1:500, give 
0.2 c.c., 0.3 c.c., 0.4 c.c.; 1: 100, give 0.1 c.c., 0.2 c.c., 0.3 c.c. 

Treatment during the season is less reliable but worth doing. In 
such cases very small amounts should be given. The continuation of 
asthma after the pollen season is due to secondary bacterial infection 
causing bronchitis in a patient whose resistance, either local or general, 
has been lowered because of prolonged severe pollen asthma. 


67. Walker. Am. J. M. Sc. 157:409, 1919. 
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The patients who have continuous asthma throughout the year 
should be treated with pollens if cutaneous tests are obtained with them. 


The most common pollen that causes seasonal asthma is that of 
ragweed, whose pollen season extends, as a rule, from the middle of 
August to the first frost, or about the first of October. The next most 
common pollens are those of redtop and timothy, usually both together, 
but of the two, timothy is the most frequent. These, however, are 
poor seconds to ragweed pollen. Their season of pollination is June 
and July. Rarely, the various trees which pollinate during April and 
May, the pollen of the rose during June and July, the pollen of the 
daisy during July and August, and the pollens of corn and goldenrod 
during August and September, are the cause of asthma. 


Babcock °* lays stress on the removal of infectious foci from the 
mouth and the proper drainage of the nose before resorting to the 
immunization treatment of asthma. 

Hay-fever—This troublesome condition is most frequent in the 
late summer and early fall months, but may occur at other times of 
the year in different climates, depending on the susceptibility of an 
individual to various pollens. While bacteria may increase the intensity 
of the disease, or may cause a patient to become susceptible to it, hay- 
fever is probably always caused by pollens.*® Cooke, Flood and Coca * 
conclude that hay-fever is the clinical symptomatic expression of local 
hypersensitiveness, the active pollen substances are not toxins. 
Secondly, that the hypersensitiveness is established spontaneously and 
never by immunologic process. This is shown in two ways, first that 
individuals may be sensitive to pollens of plants that are indigenous 
in foreign countries and with which they have never come in contact, 
and second, because individuals naturally sensitive to one protein only, 
cannot be artificially sensitized to another protein either animal or 


- vegetable. They also consider that sensitization is not directly inherited, 


although the tendency to spontaneous sensitization is inherited as a 
dominant character. Fourthly, they conclude that the antibody sub- 
stances of human sensitization are not demonstrable in the blood of 
sensitive persons by any of the immunity reactions. They are present 
in the cells of the sensitive tissues. Fifth, that the mechanism of the 
alleviating effect of specific therapy is the same as that of desensitiza- 
tion in experimental anaphylaxis. 

Goodale *° mentions the fact that the amount of pollen produced 
varies, depending on the season. Some hay-fever cases seem to him 
to be due to the fragrance alone, since the cause of the hay-fever in 


68. Babcock: J. A. M. A. 68:438, 1917. 
69. Editorial, J. A. M. A. 70:689, 1918. 
70. Cooke, Flood and Coca: J. Immunol. 2:217, 1917. 
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these instances are plants which, by nature, could disseminate only 
extremely slight quantities of pollen, and skin tests with the pollen are 
negative. A review of the true anaphylactic hay-fever cases seen by 
him during the previous four years shows that they may be divided 
into three main groups, namely: those occurring before the flowering 
of the grasses in April and June, and dependent on certain trees which 
disseminate large quantities of pollen, such as the maple, willow, birch 
and oak; second, the grasses in late May and throughout June; and 
third, by far the largest, in August and September, from ragweed. 

Hall calls attention to the fact that west of the Rockies and in 
different parts of the world, hay-fever may be produced by an almost 
entirely different flora from that which causes it in the eastern states 
and Europe. 

Sheppegrell ** has done some valuable work in cataloguing different 
hay-fever resorts in the United States and Canada. He has shown that 
the responsibility of the noxious plants for hay-fever depends first, on 
the proximity of these plants, and secondly, on the size of their pollen, 
which affects their buoyancy. For example, the pollen of corn is 
rarely responsible for hay-fever because of the large size of its pollen 
grains which limits the potential area of distribution to within a few 
yards of the plant. The ragweed pollen grain is one fifth the size of 
that of corn and has a buoyancy so great that a wind velocity of twenty 
miles will carry it several miles. Hay-fever resorts are valuable because 
they are free from certain pollens. Some give relief to one class of 
patients but not to others, therefore it is important to know not only 
the pollen to which a patient is sensitive, but also what pollens are 
found at the resort to which he is going. Ordinarily an altitude of 
6,000 feet gives general protection, being free from most of the 
obnoxious plants. Any city which is kept entirely free from weeds 
will afford protection. Hay-fever resorts which are not by reason of 
altitude or climate, naturally protected against the growth of these 
plants are beginning to make regulations preventing the importation and 
transplantation of them. 

Goodale *° by injecting an alcoholic extract of coagulated pollen 
protein claims to be able to immunize more rapidly and with fewer 
doses than does Walker * with alkaline solutions of the protein. Frank 
and Strouse ** believe that better results are obtained by combining 
early specific pollen immunization with late bacterial immunization. 

Nonspecific Therapy—tThere is a large and growing literature 
devoted to the treatment of various conditions by injecting foreign 





72. Scheppegrell: Pub. Health Rep., July 20, 1917, p. 1135; J. A. M. A. 74: 
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protein of a nonspecific nature. The chief requisite seems to be that 
a sharp systemic reaction with fever and leukocytosis be produced. 
The initial rise in temperature may be followed by an abrupt decline 
to normal in pneumonia according to Cowie and*+Beaven."* Good 
results have been obtained in a variety of diseases and by a large num- 
ber of observers, and their reports, in many instances, are so complete 
that there is no doubt that such therapy has proved its usefulness when 
used with proper knowledge and care. Miller and Lusk * and Cowie 
and Calhoun report good results following the injection of such 
nonspecific proteins as albumose or typhoid bacilli in the treatment of 
arthritis. As with other observers, patients with acute cases were more 
favorably influenced than were chronic ones. It is doubtful if cardiac 
complications were improved. Gonorrheal patients also were improved. 
The severity of the reaction to the injection was less in patients with 
infections of low virulence, and thus it seems that the reaction is not 
entirely a matter of the protein introduced. These authors suggest that 
bacteria in the affected joints were destroyed and added to the reaction 
by liberating other foreign protein. This explanation would convey the 
impression either that there are fewer bacteria in chronic cases, or 
that such bacteria are less susceptible to the injection. Smith ™ reports 
success in eleven cases of gonorrheal arthritis by injecting normal 
horse serum instead of antigonococcus serum. In his cases the greater 
the reaction the better the result. In a later paper Miller * makes a 
similar statement, and says further that an injection not followed by 
a chill, although with marked leukocytosis, produces no_ beneficial 
results. The chief objection is the danger of grave or fatal reactions, 
and this form of therapy, according to this author, must be considered 
as being still in the experimental stage and may be placed in unwar- 
ranted disrepute by failure to observe proper precautions. Thomas,” 
after treating eighty-six patients who had subacute and chronic rheuma- 
tism, concludes that the relief of pain is not permanent in more than 
30 per cent., but that the remaining patients have done much better 
than those previously treated and that such success and the small 
percentage of dangerous results must eventually force this method into 
more general use. Cowie and Beaven™ state that, in pneumonia, the 
intravenous injection of protein is indicated only in the early stage, 
and is contraindicated in cases of influenzal pneumonia later than 
the third day. It is also contraindicated in cases showing undoubted 
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evidence of advanced myocardial insufficiency or acute endocarditis. 
An intravenous injection of typhoid protein may bring about a termina- 
tion of the acute symptoms in from one to three days. In the eleven 
cases of pneumonia quoted by these authors, it does not seem that 
more success was obtained than with the more recent specific intra- 
venous treatment. 


Auld,*® following the work of Novy and DeKruif, claims good 
results in treating asthma with subcutaneous injections of a solution 
of Witte’s peptone. This is accomplished by desensitization. As the 
injection is nonspecific there is no need of skin tests to determine the 
specific cause of the asthma. The desensitization is only temporary. 
His results were better in cases of recent onset with attacks at fairly 
regular intervals. Small and increasing doses except in special 
instances are more effective than large doses. 

Investigating the mechanism of this therapy, Jobling and Petersen * 
find that leukocytosis is not essential. Hyperpyrexia seems to be a 
factor, but the fundamental change seems to be that injections bring 
about a reduction of the state of colloidal dispersion affecting not only 
serum protein but also serum lipoids. 

Danysz * believes that certain symptoms in disease are the result 
of anaphylaxis induced by microbes, living or dead, or by some foreign 
albumin, incompletely digested. The resulting anaphylactic sensitiza- 
tion has to be overcome and the means for this do not need to be 
specific. He reports the treatment of 159 patients including 103 with 
various gastro-intestinal disturbances, with an antigen made from 
emulsifying the bacteria in the patient’s stool, or a similar heteroe 
emulsion. Better results were obtained from the autoantigen. In the 
majority of cases benefit was immediately manifested. 


Nolf ** reports success with this form of treatment given intra- 
venously in infectious diseases in Belgium. Specific vaccines, he con- 
siders more accurate, but both methods are of value. Shock is to be 
avoided but a mild reaction is advantageous. 

Schamberg ** reports uniform success in treating and immunizing 
against poisoning by ivy. He accomplishes this by the oral administra- 
tion of small and increasing doses of the tincture of the plant. He 
suggests this method in immunizing against otier proteins such as the | 
pollens. 
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Vernoni ** considers that the liability to anaphylactic shock is much 
diminished by intraspinal injections of foreign serum instead of the 
usual intravenous or subcutaneous injections. The exceptions to this 
are cases in which there is inflammation of the meninges. Lewis ** 
suggests that the slow injection of foreign serum will prevent serum 
sickness in many cases.** 
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